



is paper. 



















































































THE IRON TRADE REVIEW 








VOLUME XXIII. 


CLEVELAND, O., MARCH 20, 1890. 


NUMBER 12. 








‘THE IRON TRADE REVIEW. 


A IOURNAL OF THE 
IRON AND STEEL, INDUSTRY, THE MACHINERY TRADE AND KINDRED INTERESTS 
IS PUBLISHED EVERY THURSDAY BY THE 


CLEVELAND PRINTING AND PUBLISHING CO., 
Corner St. Clair and Wood Streets, Cleveland, O. 








TERMS, (strictly in advance): 











SE IIR sic0ss cars sscccavteccosecacwecsierstss censbeauonete dusueces seeecdéheuageeus aikenoua lacebenensll teGonvebinegqnenbe cecceécendoucsensd $3 00 
SNE: SINRIRINIL scan succesnesicacisenendibestevcedseamusecesss Neuss Gevephcesnospubenawe ssexucgereneeebbites suena tes ouabiseneiwdstvoreesied I 50 
PD MEIN assciavicntinecossusdcsicensnnidevecsdeieninesnaudebscenneduanebesvaebneatesabecserssaskebeuainposesedoueadbeaneunadaveoareess 75 


Advertising Rates Furnished on Application. 





NEW YORK OFFICE: TIMEs BUILDING, ROOM 109. CHARLES H. WRIGHT, MANAGER. 





ENTERED AT THE POSTOFFICE AT CLEVELAND, O., AS SECOND CLASS MATTER. 








CLEVELAND, O., MARCH 20, 1890. 








THE WEEK IN IRON CIRCLES. 





An important reduction in west-bound freights on 
manufactured iron from Pittsburgh, the Shenango Val- 
ley and Cleveland is pending. In car load lots the rate, it is re- 
ported, will be reduced from fifth to sixth class; in less than car 
load lots from fourth to fifth class. The late influx of South- 
ern iron into this territory by reason of the low rates made 
by the Southern lines is one of the reasons that may lead to 
this important reduction. Reports from leading Central and West- 
ern trade centers are as follows: Our correspondent at Cincinnati 
writes that the market has been active and large orders have 
been placed at prices that seem low compared with what Southern 
furnaces were holding at before the late break. This has alarmed 
the few speculators who still remain in the field, and they have hast- 
ened to unload at any prices they could get. The special lots thus 
forced have been small, but they have made considerable stir by 
their much offering. The Southern furnaces, during this little ex- 
citement, have rounded up an aggregate of probably 20,000 tons of 
orders, and already feel more independent as to further business. In 
Northern irons there has been some weakening but nothing like 
that in Southern brands, for reason that, with the exception of 
Bessemer and Lake ore mill irons, they did not advance so much 
under the speculative influences of November and December. Gen- 
erally speaking, Southern irons are down $2.00 per ton from the 
December schedule, and Ohio softeners about half as much. Char- 
coal irons fluctuate but little, and while foundry and non-chilling 
grades are a little weaker, best chilling irons are active and strong. 
Old wheels are again in good request. Scrap is off about as much as 
pig. ‘“‘The recent tumble in the price of Southern iron has had the 
effect of inducing considerable purchasing in all directions for these 
grades, and also for Northern coke irons,’ write Wm. F. Jarvis & 
Co., Detroit. ‘“‘It is evident that buyers are satisfied with the new 
prices, and the effect of this purchasing, which in the aggregate will 
be a very large tonnage, may shape the market toward better figures 
in the near future. Lake Superior charcoal iron has been dull. A 
few transactions, however, have taken place, showing that prices are 
firm for this grade. It has been in no manner effected by the break 
in foundry irons, as far as can be seen at the present time.” At 
Chicago heavier buying and lower prices are the story of the week 
just closed. The Illinois Steel Co., through its Bayview furnace, 
has been taking some heavy orders for foundry grades at prices hith- 
erto not supposed to be possible. This led to some cutting by South- 
ern furnaces to meet the competition, and all told, it is fair to say 
that on low grade foundry irons, prices are off about a dollar, as com- 
pared with the first of the month. Special foundry irons, prime Ohio 
softeners and the like, hold up firm. Some additional contracts re- 
cently let have brought out inquiries for more wheel irons and old 
car wheels. The Southern furnaces have shown a greater willing- 
ness to sell ata lower range of prices during the past week at St. 


General Features. 








Louis. Quotations vary widely and are irregular. Small orders are 
quite numerous but no large transactions reported. Ohio softeners 
continue fairly firm, but charcoal prices are weaker. With the found- 
ries working full time, the prospects for a large consumption of iron 
this year are encouraging, and it is not unlikely that the present 
weakness in pig iron may be followed very shortly bya firmer mar- 
ket. There has been a lively skirmish for business during the past 
week at Louisville; but, notwithstanding the fact that liberal con- 
cessions have been made no trades of any magnitude have developed. 
Speculative lots figured prominently at the reduced figures ; it was 
also developed beyond a doubt that furnace iron was offered in the 
same way. Buyers, asarule, are well supplied for some time to 
come and are disposed to act conservative and buy only in small 
quantities. On present basis the market at Buffalo shows consider- 
able life. There is still, however, a feeling of uncertainty among buy- 
ers, but sales have largely increased. The report last week from 
Pittsburgh might properly be repeated word for word and fairly 
represent the present market. If there is any difference it is in the 
downward direction. The Scotch iron warrant market is in a bad 
way. Speculation has undoubtedly received a decided check. The 
British labor market is also causing some anxiety. 

Very little is doing in the local market, but inquiries 
are steadily being received from Eastern parties who, 
however, seem to inquire for the purpose more of bearing the market 
than with a view to purchase. The ore dealers, on the other hand, 
have long ago sold quite enough of this year’s product to feel perfect- 
ly comfortable, and are not disposed to make concessions, either at 

this or at some future time. The result, while somewhat in the dis- 
tance as yet, will be that the ore yet unsold will go at the market 

price fixed by the sellers. Very little is doing in the vessel charters, 

and few shippers of ore care to employ any more carrying capacity 

than they new have under contract. There has been no change in 

charters, Escanaba freight being $1.05, Marquette $1.20 to $1.25, 

while $1.35 is paid from the head of the lake. 

The dullness in the market still continues, and while 

everybody looks hopefully to the future, the fact can- 

not be disguised that the business as shown by the transactions of 
the week is hardly encouraging. Bessemer pig is sold readily at $20 

cash at the furnace, and all-ore No. 1 foundry iron is sold at about 

$18.50 on the same basis. What little iron is bought is barely 

enough to last the consumers from day to day, and the sale of round 

lots is seldom heard of. Strong furnace consumers rather discourage 

orders on the present basis, declining in some instances to book 

orders except at their own figures. 

Steel billets are now selling for $33.00, a shortage of 
$3.00 from the highest price. 

The current issue of the Connellsville (Pa.) Courier 

thus reports the condition of the coke market: The 

coke trade shrinkage noted in last week’s review is aggravated by 

a short car supply, due to freight blockades on the railroads, chiefly 

the Pennsylvania system. The latter is badly blockaded on its main 

lines, both east and west, by an unusually heavy traffic. The rail- 

road managers do not promise any immediate relief. They cannot 

say how long the heavy traffic will continue. Never in the history 

of the road has it been so great. The frequent wrecks on the road 

lately have disabled so many engines that their loss is greatly felt. 

The transportation of grain is unusually heavy. ‘The opening of the 

West Virginia coal mines and the establishment of new coke ovens’ 
is one cause of the increased traffic. In consequence of these condi- 

tions, the coke region car supply is very much short of the require- 

ments of trade. Eastern cars are especially hard to get. Western 

cars of the Pennsylvania Company and Lake Shore are also a scarce 

article just now. This shortage of Western cars is due to heavy 

through traffic and overtasked terminal facilities. With these excep- 

tions, there are no new trade features. The region is running 
steadily five days in the week. Prices are firm, and labor is quiet 
and plenty at the wages. 
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Pig Iron. 
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BAD DAYS FOR THE WELSH TINNED PLATE MONOPOLY. 
If there is any such thing as piling Ossa on Pelion in the world 
of trade, the Welsh tinned plate manufacturers must have experi- 
enced it when they heard of the determination of our House Com- 
mittee on Ways and Means to place a duty of two cents per pound 
on that commodity. Brought face to face with the fact that the cus- 
tomer, who has been taking nine-tenths of their annual product, pro- 
poses to go into the same line of manufacture himself, and even now 
suffering from the effects of over-production, so that a radical restric- 
tion in output is seriously considered, our transatlantic friends look 
out upon the probable course of trade in 1890 and 1891 with any- 
thing but pleasant anticipations. 

The Welsh manufacturers made, in 1889, 10,812,460 cwts. of 
tinned plates. Of these, they used at home only 2,200,000 cwts. 
The remainder, 8,612,460 cwts., they sold to consumers in the United 
States. All of this looks well enough on the surface, but the dis- 
turbing factor of the situation, not to speak of the prospective estab- 
lishment of a tinned plate industry in this country, is the fact that, 
despite the above enormous aggregate of consumption, the product- 
tive capacity of the Welsh mills in operation at the opening of the 
year was 11,200,000 cwts. per annum, or 400,000 cwts. over the 
requirements of the markets. Here was “a condition, nota theory,” 
that demanded prompt action, and an arrangement to shut down one 
week in four was in fair way of consummation at latest advices. 

It will be a matter of some surprise, on this side of the water, to 
learn that, although there are 500 mills engaged in the production of 
this annual output of six hundred thousand tons of tinned plates, 
these mills being owned, nominally, by eighty or ninety different 
firms, the actual owners may be reduced to about forty-five, showing 
a monopoly which, located in this country, would have furnished the 
Free Trade theorists a never-ending theme of reiteration against the 
evils of a protective system. 





STEEL RAILS AND THE TARIFF. 

With such pabulum as this the Philadelphia Record daily regales 
its readers: 

But what is essentially demanded by the Bessemer steel interests of Penn- 
sylvaniaand other portions of the East is the repeal of the duty of 75 cents a 
ton on iron ore with the sea-water in it. This duty heavily and needlessly 
enhances the cost of producing steel rails. If the duty should be removed the 
manufacturers of Eastern Pennsylvania would soon be ableto export steel 
rails and other products of steel, in competition with their European rivals. 
But the manufacturers of Chicago and Cleveland, who have abundance of raw 
material at their doors, and who would have nothing to fear from foreign com- 
petition if the duty on steel rails should be repealed, are opposed to granting 
to the Eastern manufacturers the boon of free ore. While the Western manu- 
facturers largely control the interior markets, they are unwilling that the 
Eastern manufacturers should have an outlet to the sea. 

The idea of ever exporting steel rails to England in any quan- 
tities, and for any length of time, is a dream, and onlya dream. The 
present price of steel rails in Great Britain is unnaturally high and 
the break has already begun. English manufacturers can, if they 
choose, make rails much lower than we can ever hope to make them 
in this country, presupposing always that we maintain our present 
level of wages, which is admittedly much higher than that in Eng- 
land and Europe. For example, as aptly remarked by the Aud/etin of 
the American Iron and Steel Association, steel rails, which have 
recently sold in Great Britain for $35 per ton, were sold in 1886 and 
1887 in large quantities, by the same manufacturers, and of the same 
quality, for exactly half the price recently charged, or for $17.50 per 
ton. In April, 1888, they sold for $19, and less than a year ago, after 
the boom had commenced, the price had advanced to only $21.25 per 
ton. ‘This shows what our British competitors can sell steel rails at 
in dull times, and still make money, while it as effectually vindicates 
the sound policy of maintaining a tariff, beneficial alike to the East 
and West, against the inroads of foreign cheap rails in times of low 
prices and general depression. 





WHERE BRITISH MONEY GOES. 

According to “ Burdett’s Official Intelligence,” the total amount 
of listed securities quoted in the “Official List” of the London 
Stock Exchange in 1889 was (reduced to American currency) twenty- 
eight billion, forty-two million, nine hundred and_ ninety-nine 
thousand and two hundred dollars. This stupendous sum is not, of 
course, an exact measure of the amount of British money actually 
going into new investments, but it is sufficient to indicate the 
immense flow of capital in that country of capitalists. That there 
has been a rapid growth in such investments is evident from the fact 
that the aggregate for 1889 is two billion, four hundred and seven 
million, one hundred and one thousand, four hundred and thirty-six 











dollars in excess of that of 1885. Included in these investments are 
British funds, corporation stocks, colonial government bonds, foreign 
stocks, railways (ordinary, leased lines, debenture stock, guaranteed 
and preference stock), Indian railways, American railways, banks, 
breweries, canals and docks, financial, land and investment, gas, 
insurance, coal, iron and steel, mines, shipping, tea and coffee, tele- 
graphs and telephones, trams and omnibuses and water works. The 
amount invested in American railways is put down as follows: 

$1,198, 205,677 


1,295,586,075 
200,352,907 
$2,694,144,659 
The figures for 1890 will, no doubt, show a large increase, 
especially in American investments, and their appearance will be 


doubt be awaited with interest. 
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A CORRECTION AND A COURTEOUS TRIBUTE. 
We gladly make place for the following note from the editor of 
a widely recognized organ of the iron, steel and coal trades of Great 
Britain, first, in order tocorrect an unintentional injustice, secondly, 
to acknowledge the courtesy contained in the final sentence: 
THE IRON AND COAL TRADES REVIEW, ’ 
342 STRAND, LONDON, W. C., Feb. 1, 1890. § 
DEAR S1R:—I beg to call your attention to the fact that in the issue of 
The Iron Trade Review of January 16, you give to the Colliery Guardian 
credit for an article (copy of which I enclose) which appeared in this journal 
December 27. To show that this is the case I am sending copy of the latter 
date. Some onein your office has evidently been guilty of an oversight, but 
as I have noticed the same error in one or two previous occasions I feel bound 
to call your attention to the matter. At the same time, allow me to congratu- 
late you on the steady improvement which I observe in your own journal. 
Believe me, faithfully, J. O. CONNELL, Editor. 
The Editor 7he Jron Trade Review. 
The article in question was headed “ Ship-building in 1889,” and 
the crediting of the article to another London paper was purely 
an inadvertence which we shall endeavor to avoid in the future. 





STOCKS OF IRON IN WARRANT YARDS. 
The official organ of the New York Metal Exchange is authority 
for the following statement regarding the stocks of iron in warrant 
yards in this country (mainly in the South) on the dates mentioned: 

















Put In. Taken Out. 
ESOT Oy COC E DIE, Bate nicc ncasvetewnavesceckssocwcsace 7,200 tons. dieatieintiias 
During October, 18s9..... aoe ie oe 
- November, 1889. Sa oe 
Decemb-r, 1889. ee 300 tons. 
January, I5co........ os 3 ee 4co “ 
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WEEE BOC, WERT BIC, BOO ic csccccsece vcccisnsvaccsaccenc” assccueseucbecsors 51,300 “7 


Since the above aggregate represents considerably less than one- 
third the present weekly blast furnace capacity of the country, it does 
not look asif the scheme was making progress to any alarming extent. 
And for this the legitimate iron trade should be proportionately 
thankful. 





Tue following press dispatch from Pittsburgh rather takes the 
wind out of some recent able articles in the editorial columns of our 
Southern exchanges: 


The attempt to create a market in this city for Southern Bessemer pig has 
proven a failure. The first shipment to reach here was consigned to Carnegie 
Brothers & Co., and it arrived here the first part of last week. There were 
only a few carloads, but there was enough to convince the Carnegie people 
that they had no use for Southern pig iron. The broker who sold the iron 
was notified that it was not up to the standard guaranteed, and he was 
requested to take it out of the yards of the mill. When asked if the firm had 
ever bought any Southern pig, a member replied: ‘‘ Last June we purchased 
2,000 tons of Bessemer pig metal, which was to have been delivered in 
October. The first few carloads arrived this week, and the iron was of such 
an inferior quality that we were compelled to refuse to receive it. It was not 
up to guarantee, and it was a grade of iron that would have to be sold in this 
market as off-grade Bessemer, not fit for ordinary use. Southern ores are not 
of the proper composition to be used in the making of Bessemer pig, and it 
will never be shipped to this district on an extensive scale.” 


What becomes of those New Albany tests which demonstrated, or 
were supposed to demonstrate, the value of this brand of pig iron? 





Tur Census Bureau is showing commendable zeal in securing 
data not heretofore obtainable. Its inquiry into the use of fuel gas 
will be especially interesting. That it will be comprehensive and 
accurate there can be no doubt when it is stated that the work will 
be in the hands of Mr. Geo. W. Graeff, Jr., the accomplished editor 
of Light, Heat and Power, Philadelphia. 





Tuer Missouri Anti-Trust Law has been declared unconstitu- 
tional by Judge Dillon, of the United States Circuit Court, on a 
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minor point, however. The question arose on the authority of the 
Secretary of State to withdraw the charter of the Simmons Hard- 
ware Company, of St. Louis, on its refusal to make oath as to 
whether it was connected with any trust or combination. The court 
holds that this method of enforcing the act is unconstitutional. 
Hence, the act falls to the ground, regardless of the main question at 
issue, regarding the legality of trusts fer se. 





EvUROPE to-day is standing on a volcano.—[{St. Louis Age of Steel. 

Arguing in the Age of Steel’s usual way, we do not see any 
special harm ina volcano. Indeed, volcanoes, within certain limits, 
may be of considerable benefit to the human race. At any rate, we 
do not see the necessity of getting scared on the subject. Volcanoes 
are here to stay, and we might as well adjust our affairs so as to get 
the benefit of any rise in real estate, in the event of an eruption. 





ACCORDING to the census-guessers, Milwaukee and Buffalo will 
closely contest with Cleveland the eleventh place in the galaxy of 
American cities. The cities falling below these, in their supposed 
order, are: Washington, Minneapolis, Pittsburgh, Detroit, Louis- 
ville, Kansas City and St. Paul. 





THE Marquette M/ining Journal does this paper the honor of say- 
ing that the new A/arine Review, of this city, “from its appearance, 
promises to be to the shipping interests what that other excellent 
Cleveland trade paper, 7%e Jron Trade Reriew, is to ore producers.”’ 





Claims a Patent on It. 
TO THE EDITOR OF THE IRON TRADE REVIEW * 

I notice that you published in your issue of January 23rd, 1890, fourth page, 
an article entitled “‘ Receiving Tanks on Heating Systems.” It might be just as 
well to also publish the fact that a patent has been granted on that especial 
method, and also, that any one constructing and operating such a system with- 
out the the consent of the patentee, would thereby infringe and become 
liable to damages. I enclose diagram herewith of exactly what you published, 
viz: “the holding of a water-line in the heating apparatus.” 

Yours respectfully, TIMOTHY KIELEY. 

7-11 WEST 13th st., NEw YORK. 





PROTECTION AND PRICES OF IRON. 





Mr. A. M. Garland, Secretary of the Illinois Branch of the American Pro- 
tective Tariff League, sends us the following: It has been said by economists 
that the material progress of a nation is quite accurately indicated by its con- 
sumption of iron. Especially is this true as applied to the United States, 
where advancement finds no parallel in the world’s history. It must be 
evident to every student of the situation that we could not use iron so abun- 
dantly as now if it was not produced at home. In the first place, we could find 
nothing with which to pay for it, because many of the products of our agri- 
culture and other industries could not be exported to pay for iron made 
abroad; and, secondly, it is equally evident that without home competition 
the price of iron made abroad would be beyond reach of most of those whu 
are now its heaviest consumers. 

The home production of iron not only benefits consumers by enabling 
them to pay for vastly more than they otherwise could command, but it equally 
benefits them by keeping down prices. History proves this to be true. 
British iron that sold here for f40 per ton in 1849, under the “ revenue tariff” 
of 1846—when American iron of better quality was offered for $50, and could 
not be sold for less—rose to $80 per ton a few years later when we began to 
extend our railroad system. 

Men are yet in business who can remember when in our hardware stores 
American-made goods were the exception. Now nine-tenths of our hardware, 
including heavy goods, are of home manufacture, and, in the case of saws, 
axes, tools, cutlery and all kinds of builders’ hardware, we are heavy exporters. 
And it is a most significant fact that among our best customers for these 
products of a protected industry are the colonies of Great Britain. A glance 
at Canads's imports for 1888 shows that there came from the United States of 
hardware over eighty per cent.; brass goods, eighty-one per cent.; copper 
manufactures, eighty-six per cent.; cordage, ninety-four per cent.; ginghams, 
eighty eight per cent.; glass manufactures, sixty-five per cent.; rubber goods, 
ninety-nine per cent.; printing ink, ninety-four per cent.; carpets, fifty-four 
per cent.; tinware, ninety-one per cent.; wall-paper, ninety per cent.; paper 
manufactures, seventy-two per cent.; oil cloth, fifty-two per cent. Such an 
array of business facts as this, with the practical man, is worth more than all 
the theories of all the free-trade writers on both sides of the ocean. 





A DISGRACE on the American Government is embodied inthe statement 
made in our American exchanges that Messrs Frazer & Chalmers, of Chicago, 
who are probably the largest manufacturers of mining machinery in the world, 
are establishing branch works in England, to enable them to make ship- 
ments direct to Europe, Asia, Australia and Africa, no such facilities being 
available from American ports. The disgrace consists in the fact that the 
American Government studiously abstains from rendering any assistance what- 
ever to its merchant marine in the way of such favors as Great Britain bestows 
on her shipping, and which has chiefly from this cause made her the greatest 
maritime power on the globe.—{Canadian Manufacturer. 


CONDITION OF THE BLAST FURNACES OF THE UNITED STATES. 





March 1, 1890. 


[CONDENSED FROM THE AMERICAN MANUFACTURER.] 
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A BIG STEAM ENGINE. 





The large engine which has been under construction at the Fishkill Land- 
ing Machine Works for the past six months is a great piece of work in the line 
of machinery, and to those who visit the establishment daily it is wonderful to 
behold. It stands just inside of the doors of the main shop and it extends 
in height through an opening of the second floor of the building. The engine 
is of the Corliss type, and is for the New York Central & Hudson River Rail- 
road Co., to be used in a grain elevator in New York City. In power and 
weight it is the largest and finest engine ever built at these works. It is sim- 
ilar to the monster Corliss engine which hundreds of our citizens saw running 
in Machinery Hall at the Philadelphia Centennial in 1876, though not so large, 
and that was a beam engine, and this is known as a vertical condensing 
engine. To give our readers an idea of what this massive and beautiful 
engine is, we will give a description of it without going into minor details, 
The cylinder is set in the top of two cast iron frames, which are fastened in 
the bed plate, making the total height of engine 26 feet. The base of the 
engine occupies a floor space of only 13 feet by 8 feet. The cylinder is 52 
inches in diameter and 42 inches in stroke; the casting of the cylinder weighs 
alone over five tons. The steam pipe is 12 inches in diameter; the exhaust 16 
inches in diameter, connecting the cylinder with the condenser, which is set 
between the two frames. The air-pump is enclosed in the condenser, and the 
plunger receives its motion from a double beam, which is connected to the 
cross-head by means of links. The crank sha!t is a solid piece of wrought 
iron, 18 inches in diameter, 20 feet long, and weighs nearly nine tons. The 
crank-pin is 10 inches diameter and 12 inches long. The fly-wheel is made in 
four pieces in the form of four half wheels; these pieces are bolted together 
so as to form two separate wheels, which, when joined together, form an im- 
mense wheel, 18 feet in diameter, 55 inches across face and weighing altogether 
65,000 pounds. For convenience of inspecting the different working parts of 
the engine, it is divided into two parts or stories by cast iron platforms, which 
are reached from the floor of the engine room by cast iron stairways; the plat- 
forms are supported by braces from the frames, anda railing made of brass 
pipe, supported by wrought iron stanchions, forms a safeguard around the 
platforms, the hand rail of the stairway being made in the same manner. The 
motive power of the engine is estimated at 1,000 horse power, and when com- 
pleted it will weigh 1ootons. The machine company expect to have it com- 
pleted within a month, and when it is shipped to New York it will require five 
or six cars to carry it.—[Fishkill (N. Y.) Journal. 








A NOISELESS wheel has a cushion tire. 
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THE THOMSON ELECTRIC WELDING PROCESS. 





In the language of Mr. H. A. Royce, General Manager of the Thomson | 


| 
| 
| 


Electric Welding Co., of Boston, Mass., to a representative of Zhe Jron Trade | 


Review, that company “is making history these days.” 
expert reports of quite recent date are before us, from which we make the fol- 
lowing interesting extracts: 

Mr. Alexander B. W. Kennedy, F. R. S., Vice-President of the Institute of 
Mechanical Engineers, etc., London, who recently visited the United States to 
inspect the process, in a report dated February 1, 1890, to the City of London 
Contract Corporation, Limited, says: 

“The works of the Thomson Electric Welding Co, at Lynn, Mass., were 
started about a year since, but they have only been finished about five months. 
They now employ about 250 men, and I found the shops stocked with excellent 
tools and full of work, which consisted entirely of Thomson welders and the 
dynamos for working them. Up to the time of my leaving America, thirty-six 


Some valuable | 





“T found that 24-inch iron tubes, 4 inch thick, were welded in sixty-one 
seconds, the net horse-power required at this speed being 23.4 (say 33 indicated 
horse-power) per square inch of section. I also had some 11-inch brass tube, 
4s inch thick, welded to iron tube of same size, which I found to require 21.2 
net horse-power (say 30 indicated horse-power) per square inch of section, the 
current being on twenty-four seconds for each weld. In some of these cases, 


| as in others which I have already mentioned, a little light hammering was 


welders of all types, with the necessary dynamos, had been actually delivered | 
at works in various parts of the United States, while forty-three others were 
The follow- | 


in hand in the shops, on order for different commercial processes. 


done on the weld. Machines have been delivered and at work, I was informed, 
commercially for the welding up of refrigerator coils in iron pipe, and also 
for the welding of brass ‘safe-ends* to boiler tubes. It is noteworthy that 
the burr formed at the tube weld all comes to the outside, and does not at all 
choke the tube. In the case of boiler tubes, especially, the whole of the outer 
burr has to be removed by grinding or by hammering on a mandril, so as to 
make the exterior of the tube all accurately of the same diameter. I was 
informed that there was a machine now designed to weld tubes up to six 
inches in diameter. The welding of angle and tee irons (especially into 
elbows or frames) has not yet been undertaken. I see no reason to doubt, 
however, that it can be successfully carried out. . * i 


“The most difficult operations which I saw carried on in the welder were 





CONSTANT POTENTIAL DYNAMO 


ing isa summary of the work on which these machines are, or are intended 
to be, engaged : 
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Copper and brass wire........... seeenenes sessesserecesesenssanessseseeseespecesenseneeanaeer seeees 8 
Copper rods. etc., tO 1 inch diam ter ........cccccccccrsrsccssssceseccscororsoscsececsscces 4 
Pipe, from 2 to 6 inches diameter 4 
Axles, tyres and wagon work.. . 35 
Miscellaneous hardware......... 7 
Brazing and welding.......... 3 
Upsetting Collars OM Axles.....cccorscsesssscresesceessessenesssesesseees am 2 
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Street rail Splicimg.....cccce sesccereccccccrsseees see sceenseecceevesccescessseeccsenesescesersosccses I 
Upsettiage bridge eve-bars 6 inch: by 1 INCh) .scccccoscsccscsssecsssscsssesceenssnnass I 
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As of especial interest to our readers, we extract from Mr. Kennedy’s 
report only such portions as relate to manufactures of iron and steel: 

“ The welding of iron and steel wire was one of the first matters success- 
fully carried out by the company. I saw at the works of Messrs. Roebling, 
Sons & Co., at Trenton, a welder which had been at work there for about 
thirteen months, for a great part of the time twenty hours per day, and the 
counter of which showed that 193,890 welds had been made with it. I also 
examined another wire welding machine at the Trenton Iron Works (Messrs. 
Cooper, Hewitt & Co.) which had done about nine months’ work, and had 
made 22,095 welds, and, at the same works, a portable machine, recently 
installed, which had made 9,022 welds. This last machine was so arranged 
that it could be carried about easily by two men, and connected with the 
mains at any part of the immense shop in which it was placed, so as to be 
used for mending or other welding wherever required, without the necessity 
of bringing a heavy coil of wire to it.” 

Concerning the butt welding of tubes, Mr. Kennedy says: 


OF THE THOMSON 


ELECTRIC WELDING COMPANY. 


the welding of steel wire rope cables and the welding of copper bars one inch 
in diameter. Messrs. Cooper, Hewitt & Co. (Trenton Iron Works) have taken 


_ up the manufacture in the States of patent ‘locked wire’ cable, the making 


of spliced joints in which is a matter of the greatest difficulty. The cable is to 


| be used for tramways, etc., where it will pass over pulleys of large diameter. 


By cutting the ends square, and placing on them small iron rings to stiffen 


| them, thoroughly good butt welds have been made in this cable, the rings 





being simply cut off after the weld is complete. I had some welds made in 
this way at Lynn on one of the ordinary welders in the shop, but a special 
cable welding plant has been constructed for Trenton, and is now being 
erected there. The weld makes the cable practically into a solid bar for a 
length of from 1 to 1% inches.” 

In summing up his report, Mr. Kennedy says that the process “ has been 
carried fairly beyond the experimental stage and has achieved sufficient suc- 
cess in regular commercial work of somewhat varied kinds to warrant the 
belief that its industrial future is one of the greatest practical importance.” 


The U. S. Naval Board, which convened at Boston February Io, 1890, under 
orders of the Secretary of the Navy, to investigate the process, have made an 
elaborate report, from which we glean the following points: 

“We find that at the present time this process renders it possible, prac- 
tically, to weld wrought iron, cast iron, brass and copper rods, from the size 
of the smallest electrical conductors in use for distributing purposes, to rods 
of 24 inches in diameter, and to weld pipes of larger sizes; to weld dis- 
similar metals, and pieces of different forms of cross-section; to join by weld- 
ing the ends of wire cables, and to form welded rings of small or large 
diameter. ’ ° . . ? ; ’ 


” We are convinced that the Thomson welding process can be found of 
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great utility to the naval service, both on shore and afloat, for the following 
reasons: 


“Tt can be used— 

(2) In welding breaks in rods without altering them either in length or 
shape. 

(6) For welding tubes. 

(c) For welding angles and shapes of intricate form. 

(2) For welding copper, brass, cast iron or other metals. 

(ce) For heating metals for forging, tempering and upsetting. 

(/) For welding wire cables. 

“ Under these heads the following may be mentioned as a few of the many 
applications that would result on shipboard: for welding broken pump 
piston-rods, valve stems, etc.; for joining wires ofiron, copper or other metals 
or bars of the same, of similar or different shapes or sections; for making 
joints at angles with bars (T or Y joints); for mending chain and wire rope; 
for constructing and joining end to end, pipe of all kinds, and of large or 
small diameter; working or joining lead pipe; welding T-connections or 
elbows into lines of piping ; welding safe ends to boiler tubes; repairing boiler 
tubes ; welding eye-rings, and welding these again to bolts or bars; repairing 
cutting and boring tools without hurting their temper; lengthening or short- 
ening rods or bars; repairing broken cast iron pieces of machinery or broken 
cast iron or cast brass fittings; welding copper electric mains. 

“ This system of welding thus renders easy many operations in the work- 
ing of metals which, with the forge and smith, have heretofore been considered 
impossible. 

“TItis the unanimous opinion of the Board that in the present day of 


a AAA 


MACHINE FOR WELDING THREE-INCH PIPE. 


ships constructed almost entirely of metals, and in which every fitting possible 
is made of metal, such a system as that which has been investigated by us 
becomes not only desirable, but a means to economy of expense, time and 
labor, and would add to the efficiency of the vessel under any condition of 
service. 

“ This system of welding occupies a position of its own; it is able to do 
not only a large part of the work of the forge nowin use, but is capable of 
doing much work that was hitherto considered impossible. By its use, the 
large accumulation of now almost worthless boiler tubes stored at the navy 
yards could be made fit for service,and the quantity of spare tubes and of 
many other stores now carried by ships could be reduced.” 





Condition of the Bar Iron Market. 

The mill men complain bitterly at the turn the market has taken. They 
say that upon the least advance in the price of bar iron, old rails jumped up 
$2 a ton, and that, having purchased their supplies in full confidence in the 
the stability of the market, they must submit to a reduction in the selling 
price of their product. Bar iron is quoted at $1.80, but sales below that figure 
are recorded.—[The Iron Trade Review. 

Bar iron isa slender reed to lean upon. It is peculiar, too, in{being 
elastic in only one direction, the downward trend; while in the upward direc- 











IRON AND THE TARIFF. 





With an increase of only about one-seventh, or 1,000,000 tons, in the 
demand for pig iron in Great Britain, the price had been advanced in January 
more than 60 per cent. since February of last year, and to such figures that 
there were recently bids for American iron to be exported to England. Then 
came a slackening in the demand, and the price has fallen 14 shillings in less 
than one month, having risen 25 shillings in the previous eleven months. 

This experience has its lessons for Americans. There are persons in this 
country, who control the action of one of the great political parties in and 
out of Congress, who propose that the duties on pig iron shall be removed. 
They reason that American consumers would thus secure cheaper raw 
materials. A year ago the price of Scotch warrants in England was about $10 
per ton, so that, with freight and commissions paid, the iron could be delivered 
in this country at not more than $14 per ton; nor was this the lowest mark, 
for the year before the price had been $1 lower. But there are comparatively 
few furnaces in the United States which could compete with foreign iron 
deliverable at $14 a ton in Atlantic seaports, and it is far within the truth to 
say that furnaces yielding about half the American production, or 4,000,000 
tons, would have to stop, if iron were selling at that price. 

The Free Traders answer here, “ The price could not be so low with an 
American demand to sustain the foreign market.” But that is an evasion. 
The American demand would not exist nor influence the foreign market until 
American furnaces had been stopped. For the furnaces in this country are 
now producing at the rate of about 9,000,000 tons yearly, while the consump- 
tion here has never been as great. The British iron-masters would, at the 
outset, have toundersell American producers long enough to stop 
the production by many of them. With the powerful organiza- 
tion they possess, and the enormous stocks they have on hand, 
they could do this with ease, certain of an immense profit later. 
By selling, for a few months, at prices not lower than those made 
last year in February, the British makers could shut up at least 
half the furnaces of this country,, and then could sell their iron 
at whatever price they please. The rise in January to more than 
66 shillings per ton is only a faint indication of the advance which 
might, in that case, be effected, and with perfect impunity, for 
when an iron furnace has once gone out of blast, it cannot be 
started again immediately, and will not, unless the conditions 
promise some permanence of profit. 


The result would be a peculiarly artificial market, in which 
the British iron makers would have all the advantage. They 
could control the price on both sides of the ocean. British man- 
ufacturers in league with them could buy largely at a period of 
sudden and temporary weakness, knowing that the price would 
advance whenever their demand had been supplied. They could 
effectually shut out competition of American manufacturers by 
putting up the price of raw iron at their convenience. With no 
certainty that the foreign price would be maintained, or would not 
at any time be intentionally depressed in order to accomplish their 
ruin, the American producers of pig iron would hardly venture to 
enter the unequal race. Higher prices than are now paid would 
probably rule most ofthe time Lower prices would be obtained 
only in spasmodic depressions, contrived to ruin American pro- 
ducers. 

This is the Free Trade programme, to shut up American 
furnaces and bankrupt American manufacturers. It offers seduct- 
ive hope of cheaper raw materials. In all probability it would force Ameri- 
can consumers to pay more for their pig iron than they now do. If an 
increased demand of only 1,000,000 tons has enabled British makers to lift the 
price to about the present American level, an increased demand four or five 
times as great would put it into their power to exact far higher prices.—{New 
York Tribune. 





A Portable Bridge. 

M. Eiffel, of Eiffel Tower fame, has invented a form of bridge which will 
apparently be very useful in war, as a substitute for bridges that may have 
been destroyed, and in peace, for all kinds of temporary, as well as permanent 
purposes. The other day, within less than seventy hours, he erected one of 
his bridges 147 feet in length. It was entirely of steel, weighed 86 tons and 
proved itself capable of supporting a burden of over 200 tons. It would, 
therefore, have carried a railway train. In war time, the ability to restore 
a destroyed railway bridge in three days might make all the difference in the 
result of acampaign. M. Eiffel says that his bridge can be erected without 
machinery and by unskilled labor. Every piece of it is of a weight that can 
be easily placed in position by manual power, and the whole, when it leaves 


| the factory, is so simply composed, and, in its parts, so clearly indicated, that 


tion it has a backbone of resistance equal to channel iron in actual use. It | 


would not do fora mill to depend alone on common bar with any hope of | 


steady profit for the owner; similarly, it is not the best basis for profits so far | 


as the mill workers’ wages are concerned.—[National Labor Tribune. 





Personal. 

Mr. Joseph R. Oldham, naval architect, consulting engineer and ship in- 
spector, has opened an office in the Atwater building, Cleveland. Mr. Old- 
ham’s long experience, both abroad and in this conntry, render his services of 
unusual value. 





“A Brief History of Feed-Water Purifiers” forms an interestiug introduc- 
tory chapter to the new catalogue of the Hoppes Mannfacturing Co., of Spring- 
field, O. 


an intelligent child, after having seen a plan of the completed structure, could 
superintend the erection of the bridge. 





A Point Against Trusts. 

Apropos of trusts, four curious facts—coincidences, shall we call them ? 
—have to be recorded. During the past year the Salt Union in England raised 
the price of salt nearly 100 per cent. in some descriptions, and largely in all; 
the export trade in salt from Great Britain fell off about 25 per cent.; the 
dividend paid by the Salt Union was Io per cent., instead of 20 per cent. as 
predicted in the prospectus when the dear public was admitted to a share in 
the benefits of the Trust. Fourth, the company of Brunner, Mond & Co., 
which controls such large salt interests that every effort was made, in vain, to 
secure its adhesion to the trust scheme, has just declared a dividend of 30 per 
cent. This last circumstance would seem to point the moral that it is better 
to remain outside of a trust than to join it.—[Engineering & Mining Journal, 
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THE CONSUMERS’ GAS TRUST OF INDIANAPOLIS—ITS FIELD AND THE METHOD OF DISTRIBUTION.—(See opposite page.) 
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HOW INDIANA MANUFACTURERS OBTAIN NATURAL GAS. 





Of the Consumers’ Gas Trust Plant, of Indianapolis, which we illustrate 
herewith, as a specimen natural gas plant, we take from Light, Heat and 
Power, Philadelphia, the following description. To the courtesy of the same 
paper we are indebted for the use of the accompanying map. 

Nothing like this Trust plant was ever devised in the West. Col Eli 
Lilly, Chairman of the committee on Leases and Gas Supply, has had charge 
of this outside work, and with Superintendent Shackelton and a competent 
force of engineers, has prepared the system as it is shown. 

At the beginning of the year 1889, the gas territory of the company was 
practically confined to the area between the 10” and 6” pipe lines, which, 
diverging at Station B, 174 miles from the city and 2% miles southeast of 
Noblesville, reunite near the Coverdale Wells, 54 miles east of Noblesville on 
the Midland Railway. There were a few wells north of Station A, at the angle 
of the 10’ line nearest Noblesville, and 4 wells north of Coverdale’s. This 
comprised about 16 square miles of territory upon which 36 wells were drilled, 
with a measured open output of nearly 150,000,000’ of gas daily, and an esti- 
mated delivery to consumers in Indianapolis of 60,000,000’ in 12 hours. Under 
this heavy draft the pressure gradually declined over the whole field, some of 
the deeper wells showing water, and 4 wells became flooded so badly as to 
make it necessary to abandon them. 

Experience showing the porous rock below to be continuous and con- 
nected in every direction, it became evident the field must be greatly extended 
in order to keep higher back pressures upon the wells and to prevent flood- 
ing. To this end, during the Spring and Summer of 1889, the lease holdings 
were rapidly extended east into Madison County and north in both Hamilton 
and Madison, until over 10,000 acres were leased systematically selected, so as 
to give favorable locations for drilling wells, over an area of about 200 square 
miles of undoubted gas territory. 

The extension of the pipe system was then decided upon, locating the 
main 10’ pipe line directly on the county line between Hamilton and Madison 
Counties, from near Perkinsville, on White River, south 5 miles; thence 
southwest 3 miles to a point (now Station I) directly east from Station B. 
Thence an 8” line was located to connect the 10” at Station I, with the pipe 
center, Station B, and the old system still further connected with the new by 
an 8” line from the head of the old 10” at Coverdale’s, east 214 miles to the 
county line at Station H. Upon and near the lines so laid out the new wells 
were drilled, 27 being now completed, and additional wells being drilled at 
the rate of 1 well every 20 days. 

Having acquired the Broad Ripple plant, it was determined to run an 8” 
line from the foot of the 10” at Station I, southwesterly 714 miles to connect 
with the Ripple lines at a point near the Marion County line, thus giving us 2 
independent lines from the fields to the city. The Broad Ripple wells, being 
small, wet and of little use, are not considered as a source of supply, or shown 
in the map. 

The company has drilled, therefore, 63 wells altogether, of which it has 
lost 4 by flooding, and others, showing little or no gas, have never been used, 
leaving 55 wells now in use, against 31 wells, the greatest number in use 
last Winter. The new wells average very much larger than the old wells, so 
that a low estimate of the open output of the 55 wells would now be 350,000,- 
ooo’ daily, with a maximum delivery in Indianapolis of 90,000,000’ in 12 
hours. So it occurs that with the pipe extension, completed this Winter, con- 
sisting of 8 miles of 10” pipe line, 15 miles of 8,” 2 miles of 6,” 5 miles of 4” 
and 4 miles of 3,” making atotal of 34 miles of main lines and connections, 
the company is drawing its gas supply from a total area of about 60 square 
miles of territory, against 16 square miles last Winter, with a greatly improved 
range of pressures over the entire field. 

An exeedingly important feature of the field plant is the connection of the 
old and new fields by the two 8” cross-lines. There being a thorough circula- 
tion of the gas in the porous rock beneath, the gas rushing from one point to 
another to fill the partial vacuum caused by the output of the wells; so, also, 
by the present arrangement, is the circulation in the pipe system directed 
toward the point of greatest exhaustion, thus rapidly restoring the equilib- 
rium and causing a very uniform back-pressure on the wells and uniform 
working of the entire field. Again, the system allows any one of the 3 upper 
field lines to be shut out for repairs, if necessary, and the other 2 lines will 
supply both the main lines with sufficient gas for all ordinary demand. It will 
in this connection be noticed that the 3 field lines have a greater aggregate 
area than the 2 main lines by the proportion of 236 to 208; therefore, the 
pipeage above Station B and I will bring more gas to those points than the 2 
main lines will bring down. 

Station B is called the pipe center, being headquarters in the field. All 
the lines center there and are controlled by valves. There is a comfortable 
house fitted with every requisite for haudling the gas and making line repairs. 
Two men are constantly on duty here. Stations A, H and I are minor valve 
stations, and there are also valves directly in each pipe line at intervals, so 
that, in case of accident, any part of the line may be turned out for repairs. 
The lines are inspected daily by the line-walkers, who occupy the field stations 
at night, the whole force being directed and the gas handled by telephone 
orders from the main office in the city, which is connected by the company’s 


private wires with all the stations on the main lines at Allisonville, Fisher’s 
and New Britain. 





Steel Cars for the lron Ore Trade. 

The use of steel cars in ore traffic is being considered, more or less 
seriously, by some of the railroads in this section of the country. The use of 
steel cars for that kind of service would give the railroad taking sudh a step a 
good opportunity to watch the cars closely and see the results of continued 
service. Running, as they generally do, between two given points, repairs 
could be made without serious inconvenience. A special line of service pre- 





sents several features which would make it comparatively easy to give the 
steel car a good test. For the construction of ore cars, steel would seem to be 
especially suitable. Whether the present interest in the subject will lead to 
the building of any steel cars, it is not easy to prophecy, but one road has con- 
sidered the matter seriously enough to ask for bids and the time of earliest 
possible delivery.—[Railway Review. 





THE GROWTH OF THE OHIO NATURAL GAS INDUSTRY IN 188o. 





From a recent paper by Professor Edward Orton, in the American Manu- 
Jacturer, we take the following: 

Returning to the main fields, which have been already named, we find 
that the use of gas has probably been more than doubled in 1889. Manufact- 
ures, based on a cheap and abundant supply, have been greatly multiplied at 
all the leading centers, but, more than all, new towns have been attached to 
the fields by the dozen. Leaving out of the account a large number of villages 
contiguous to the gas fields, of less than 1,000 population, many of which now 
avail themselves of the pipe lines, that are laid through their streets on the 
way to larger markets, we find that 1889 has given the great boon of Trenton 
limestone gas to these among other Ohio towns, viz.: Dayton, Springfield, 
Greenville, Wapakoneta, Van Wert, Delphos, Sandusky and Bellevue. Findlay, 
Lima, Bowling Green, Fostoria, Fremont, Tiffin, Carey, Kenton, St. Mary’s, 
Troy, Piqua, Sidney, Celina and other towns had been previously supplied. 
The Northwestern Ohio Gas Co. has also laid a large line to the Michigan 
boundary, designed to furnish domestic fuel to Detroit. 

It will be seen from these lists that Trenton limestone gas has more than 
doubled its possible constituency during the last year. 

In the way of utilization in manufactures, the increase has been equally 
marked. Findlay now has 154 glass pots, nearly half of them added in 1889. 
A large volume of manufacturing interests has alsobeen brought in. An 
equal, or, at least, a similar enlargement, has gone forward in Tiffin and Fre- 
mont. Fostoria is also well to the front in this remarkable expansion. 
Bowling Green has also made some noteworthy advances, 

Fostoria and Tiffin both own pipe lines to the great gas fields, built by 
public funds. The gas that they obtain from wells of their own drilling, on 
lands that they have leased for this purpose, they turn over, at either nominal 
or very low rates, to the manufacturing companies, counting on the growth 
of the town for their returns. The gas furnished on these terms is naturally 
used in a lavish way. 

Toledo is supplied by two pipe lines, owned by the Northwestern Ohio 
Co., and in addition the city is preparing, at great outlay of funds, to be raised 
by bonding the town, to build a line for itself from the Hancock county field, 
where it has leased gas lands and drilled wells on a large scale. 

Space will not avail for the detailed history of this remarkable growth, 
but attention must be called to a few striking facts before closing : 

(1) The largest gas wells yet struck in Ohio belong to the last year, one 
of them to a very recent date. The Mellott well, near Stuartsville, six miles 
north of Findlay, has an open pressure in the casing of 28 pounds. This stands 
for a daily production of about 28,000,000’. A new well recently drilled by the 
Northwestern Co., near Bairdstown, Wood county, is reported to have shown 
the amazing open pressure of 45 pounds in the casing. This stands for about 
33,000,000’ per day. The Karg well was long counted the wonder of the world. 
Its daily volume at its best was about 14,000,000’. 

(2) While individual wells of greater volume than any one has even 
dreamed of hitherto are being brought in, the field as a whole, is steadily 
losing pressure. The portions of it that were first opened are in several con- 
spicuous cases nearing exhaustion. No intelligent observer at the present 
time talks of inexhaustible supplies. 

(3) The fact is becoming apparent to many that when the gas field is 
found dead, and an inquest is held upon it, the verdict will be that it died by 
drowning. Salt water seems bound to extinguish at last its precious flame. 





lron Manufacture on the Michigan Peninsula. 

Now that the condition of the iron market warrants manufacturing on the 
peninsula, and prospects appear to be such as to hold the market firm for an 
indefinite period, the old furnaces on the peninsula that have lain idle for 
many years are being gotten in readiness for active work. The Carp 
River furnace at Marquette has gone into blast; the Excelsior at Ishpeming is 
undergowing repairs with a view to putting it into blast soon, anda furnace 
will also be built at Marquette the coming Summer. Eastern manufacturers 
claim they can import ore from foreign markets at less cost than Lake Superior 
ore can be furnished them at present prices. The time is not far distant when 
a very slight percentage of the ore mined will be shipped from the peninsula in 
the raw state; it will be manufactured here, and when that day comes the 
Eastern furnace-man and manufacturer will find ample opportunity to hunt for 
foreign fields.—[L’Anse (Mich.) Sentinel. 





American Machinery Engraving. 

The engravings in American technical journals are all the time improving, 
while those in foreign journals, the English at least, are running down to the 
point of shabbiness. Whether it is the price, or want of skill does not appear, 
but in the late issues of the ngincer, Engineering and some other papers, 
there are engravings such as have never appeared in this journal. Those 
made in France are a caricature on the art, anditisa wonder our English 
friends do not make them over again before publishing them. The remark 
does not, so far as we know, apply to German work, indeed, a good many of 
the best engravings in English technical journals are made in Germany. A 
cheap, rough engraving is dear at any price, or at no price, because people in 
comparing for trade purposes, judge of skill in the article itself by the 
skill shown in representing it.—[Industry. 
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BARNES NEW SENSITIVE DRILL. 








The sharp competition existing between manufacturers in all lines of 
metal work makes it necessary for them to employ only the most perfect tools 
and machinery in order to produce their goods to the best possible advantage. 
This demand for improved machinery has stimulated the inventive faculties 
of our mechanics and engineers, with the result that new machines are being 
produced, which, considered in relation to their special adaptation for the 
purposes for which they were designed, are almost absolutely perfect. 

As acase in point, attention is called to the new sensitive drill, made by 
the well known house of W. F. & John Barnes Co., No. 14 Ruby street, Rock- 
ford, Ill. The drill is shown by the accompanying cut, and it will at once be 
seen that the principles involved in its construction mark a radical departure 
from other tools of this kind heretofore made. There is a constantly increas- 
ing demand for such a drill, andit is eminently adapted for use in the manu- 
facture of electrical appliances, builders’ and cabinet hardware, and in general 
where the drilling is not large, but where delicate adjustment and rapid and 
effective operation are essential. Itis in the strictest sense of the word a sensi- 
tive drill, for the variations of speed and power are so completely under the 
control of the operator, and the adjustments so perfect, that the person using 
the drill is always able to determine the pressure which is being applied. 
Herein lies the economy of this new tool in the preventing of the breakage o 
twist drills. To any one familiar with the subject it is hardly necessary to 
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refer to the great waste inthe breaking of small twist drills when used with 
the ordinary drill press. 

When it is further considered that all the adjustments of power and speed 
can be made instantly without shifting belts or stopping the machine, the 
manufacturers’ claim that the drill is far ahead of any other sensitive drill 
made seems to be well founded. 

The following description from the company’s catalogue gives additional 
particulars regarding the Construction of the drill, its dimensions and capacity : 

“The speed of the drill spindle can be increased or diminished instantly, 
or the motion reversed, without stopping the machine or shifting belts. More 
or less driving power can be applied to the drill spindle, as the size of the 
drills or the nature of the work may demand. The feed lever is provided with 
avery sensitive adjustment, which, with the perfect control of the operator 
over the speed and power, makes it possible to use the smallest drills, with 
the least possible danger of breakage. By a hand screw, within convenient 
reach, the platen or table can be moved rapidly on the column, and can be 
clamped firmly at any desired height. 

“The workmanship throughout is first class, and the material used the 
best for the purpose. All bearings and wearing surfaces are especially fitted 
for durability, and ample provision is made for taking up wear. We claim, 
therefore, for this drill, superiority both in simplicity of construction, which 
renders it less liable to derangement, and in effectiveness of operation on 
account of the variations of speed and power being so completely under the 
control of the operator, whereby all the adjustments are made with the least 
possible loss of time. It is smooth and almost noiseless in operation, and 





entirely free from the vibratory motion commonly found in drills of this class, 
where the spindle is driven by belt. For all the uses for which a sensitive 
drill is required, we believe ours to be unequaled. 

“Capacity and dimensions.—It will drill from o to 5-16 inches, and to 
center of 10-inch circle. Greatest height from base of drill to spindle, 46 
inches, greatest height from platen to spindle, 36 inches; distance from column 
to spindle, 5 inches; diameter of column, 3% inches; diameter of spindle, 
34-inch; size of table, 1ox14 inches; vertical motion of spindle, 3! inches; 
tight and loose pulleys, 5x2 inches. Speed,o to 1,600 revolutions. Weight, 
170 pounds.” 





Spanish lron Famine. 

The London journal, Money, states that, according to Bilbao Maritimo y 
Comercial, shipments of hematite ore for the current year have been the 
largest on record, the quantity exported up to date having been 450,000 tons, 
which is about 3,500 tons more than the previous highest record. The price 
of the mineral remains very firm, Rubio being quoted at tos. and Campanil at 
12s., with a very good demand and short supply, especially of the latter brand, 
which is very difficult to procure, even at the high price quoted. Our con- 
temporary remarks that so great has been the demand since the beginning of 
the new year that the depots of mineral are almost exhausted—so much so 
that at the time of writing there were no less than 120 steamers anchored in 
the port waiting for cargoes,and many of these ships were delayed at the 
loading stations an indefinite time, owing to the scarcity of mineral. It was 
computed that there were ships in the port capable of loading 185,000 tons of 
iron ore, if it could be found to load them with, and that never before had such 
a concourse of steamers been seen anchored in the Bilbao river. The exports 
of Spanish ore to Great Britain last year were close upon 3,620,000 tons, com- 
pared with 3,230,000 tons in 1888. Its market value was more than £ 2,607,000, 
and was paid chiefly to English companies owning Spanish iron mines. 
Besides this the cost of freight for bringing the ore to English ports amounted 
to £450,000 or £500,000, and was earned principally by English ship-owners 
trading to the Biscayan ports with coal, and taking iron ore as a return cargo. 





The Use of Steel Pipes. 

Steel pipes asa substitute for cast iron now form an important item for the 
engineer’s consideration in Transvaal works, inasmuch as during the past year 
the transport from Kimberley to Johannesburg, a distance of only 300 miles, 
cost not less than £30 per ton at the time of the drought, and even in good 
seasons the cost of transport per ton is as much as from £12 to £15, conse~ 
quently any substitute for the heavy cast iron pipes is a desideratum. Steel 
pipes are being adopted because they are only about one-quarter of the weight 
of cast iron pipes of the same internal diameter, and they are less liable to 
fracture than cast iron. For the water supply of the city of Pretoria, Messrs. 
James Russell & Sons, of Wednesbury, have obtained the contract for manu- 
facturing some twenty-seven miles of steel pipe for this particular supply. 
The same firm supplied the pipes, or a portion of them, for the Kimberley 
Water works in Cape Colony, which have done gocd service. The consulting 
engineers for the Pretoria water works are Messrs. E. Pritchard & Co., who are 
also the engineers for the proposed scheme for the supply of water to Johan- 
nesburg and neighboring gold mines, where over 4,0co tons of pipes will be 
required, as well as for the water supply of Klerksdorp, another prosperous 
town near to Potchefstroom, and second only to Johannesburg.—[The Engineer 
(London). 





A Big Shipment of Machinery. 

The immense armor plate bending machine made by the Niles Tool 
Works, Hamilton, O., for the navy yard at Mare Island, Cal., was shipped 
March 16, over the Cincinnati, Hamilton & Dayton and Southern Pacific rail- 
roads. The machine was loaded upon eleven specially built and extra heavy 
flat cars. The two largest castings weigh, respectively, 66,400 and 66,200 
pounds, and the gross weight of the train was 675,350 pounds. This train wili 
be run through the entire distance, 3,400 miles, without change, the distance 
being greater than the entire system of the Canadian Pacific. The railroad 
company will not attempt to make fast time, owing to the great weight of the 
castings, but will turn it over to the Government April 1. The whole train 
will be run on a special boat at San Francisco and taken up the Sacramento 
river, forty miles, to the island. The freight, which was prepaid by the Niles 
Tool Works, amounted to a little more than $10,000, This is the longest dis- 
tance any solid freight train ever traveled, and itis the largest shipment of 
one single machine ever made in the United States. 





A New Method of Melting Iron. 

A German inventor proposes a new method of melting iron, the advan- 
tages claimed for which are economy in fuel, greater facility for making sharp, 
strong castings, and a purer description of metal. The cupola is supplied 
with blasts through two tuyeres, one above the other, there being 18 in each 
set, the tuyeres being ports, with the form of a vertical slat, and directly con- 
nected with a tuyere ring. The special feature of the cupola is that the bot- 
tom is a slightly inverted arch, pierced by two openings, through which both 
blasts, or, rather, imperfectly consumed gases of combustion and the fluid can 
flow. Below is a small chamber in which the iron collects. It is heated by 
gases forced down from the cupola above, those being supplied with the neces- 
sary air for combustion by a special tuyere leading to the main pipe, the 
chamber at the same time serving to preheat scrap, etc., which needs only to 
be pushed into the bath for dissolving it.—[Exchange. 





AN ornamental reminder of the manufacturing house of Merchant & Co., 
Philadelphia and Chicago, dealers in the best guaranteed tin plates for 
roofers, comes to us in the form of a brass pen, full size, designed for use as a 
letter opener. It is a handsome acquisition to any business office. 
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AMONG THE IRON MINES. 





Canadian Iron Ore. 

The North Lake Mineral Land Co. in 1887 took up sixteen locations on 
Gunflint Lake. The men who compose this company are old mining men, 
largely interested in mines of the Marquette region. They only took up these 
Canadian lands after making acareful examination of them. The samples 
shown in the Hera/d make an average of 66 per cent. of Bessemer ore. The 
locations line along Gunflint and North Lakes, adjoining Mr. Paulison’s lands. 
The P. A., D. & W. railway will run through both lots of locations. The beds 
have not yet been thoroughly tested. On the north and west side, the iron 
formation lies up against the chloritic schists, while farther back the black 
slate formation again comes in, so that back of the iron deposits will be found 
silver.—[Port Arthur Herald, Feb. 15. 





Iron Ore on Staten Island. 

It may not be generally known that there are deposits of brown hema- 
tite (limonite) on Staten Island, Richmond County, N. Y. The principal open- 
ings are the New Dorp, the Towle and the Cooper & Hewitt mines, Middle- 
town, and Tyson’s mine, Castleton. These mines are all in the northeastern 
part of the Island. They have been idle for about ten years. Some ofthe 
deposits were worked early in the century. Dr. N. L. Britton estimates the 
total production at 250,000 tons up to the time when the work was suspended. 
Although the nearest iron mines to New York City they, like the mines of the 
lower Hudson River, are at a disadvantage in being distant from furnaces and 
fuel. Theore lies upon serpentine or talcose rocks, is generally covered by 
glacial drift, and ranges up to 12 feet in thickness. It contains a notable quan- 
tity of chromium.—[Engineering & Mining Journal. 





Great Times for the Gogebic Range. 

Upwards of ten thousand men to-day are working in the mines and loca- 
tions of the Gogebic and Penokee ranges, opening up inestimable wealth in 
iron. The prospecting and development work of the past six or eight months 
has opened upa number of very promising mines, and many of them will 
undoubtedly be big shippers during the coming season. Nearly two million 
tons of iron ore were shipped at the port of Ashland last year, and as much 
more by rail and from other ports. The work of development has been 
pushed forward with the greatest alacrity during the Winter months, and in 
some of the mines many thousands of tons of ore are reported to be uncovered. 
With the entire possible output of many of the mines for the season of 1890 
already disposed of, the outlook for substantial dividends for the fortunate 
stockholders, and the correspondingly fortunate miners who find employment 
in removing the mineral from the hiding depths, isassured. The Norrie mine 
alone will put put out over 700,000 tons of the raw material during the coming 
season, while the Ashland, Colby, Pabst, Aurora, Palms, Germania and other 
large properties will make heavier shipments this year than at any previous 
period in their history.—{Inter-State News, Ironwood, Mich. 





New Discoveries on the Vermilion and Mesabi Ranges. 

The riches of the Northern iron ranges are still practically unknown, and 
every year sees new fields for the prospector and miner opened in the Ver- 
milion and Mesabi ranges, and the predictions of such well-posted geologists 
as Professor Winchell, of iron experts and of Duluth newspapers that these 
ranges have the greatest bodies of ore known on this continent, are fast being 
proven the truth. Of late, most of the work and development of which 
people have known through the columns of the newspapers, or in other ways, 
have been in what is called, for convenience, the East part of the district—the 
iron land east of Tower and Ely, on the Vermilion, and east of the cressing 
of the Iron Range road, on the Mesabi, and in the far western end of the 
Mesabi, where the Diamond Company has opened a number of shafts near the 
Prairie river; where, also, other mine owners of Duluth are preparing to 
develop their lands, on which valuable deposits are believed to exist. But, for 
several months, explorers have been vigorously pushing operations west of 
Tower, and town 60-18 has been particularly favored with their presence, 
though 59-19, 59-20, 58-20 and 58-21 have also been gone over and rich indica- 
tions of valuable ore bodies found in all. Just at present a force of men is at 
work in 60-18 and the ore there is found to be a soft hematite, much like that 
of the Chandler and other mines of the East range. As soon as Spring opens, 
one or two diamond drills will be put to work in this township, and others 
near by, and an actual knowlege of the ore and the extent of the deposits will 
be made.—[Duluth Herald. 





A New and Powerful Mining Company. 

Articles of incorporation of the Minnesota Mining Co. have been for- 
warded to St. Paul for the proper recording, and have been filed here with 
the register of deeds. The capital stock is stated to be $600,000, with a limit 
of indebtedness fixed at $1,000,000. The first board of directors is composed 
of the following well-known names. Besides these names the company is 
composed of several men whose namescan not appear, but who are heavy 
stockholders, and who are quoted smong the millionaires of the country out- 
side of Minnesota: C. A. Severance and F. B. Kellogg, of St. Paul; H. B. 
Moore and W. T. Bailey, of Duluth, and W. B. Parsons, of Dodge Center. The 
general offives and headquarters will be maintained in Duluth. The central 
section of land leased by the company is the famous section 16-62-14, and a 
total of 960 acres comprises the lease-holding. Of section 16 alone, several 
well-known iron experts have declared it to be the richest in Bessemer ores in 
the State, one going so far as to remark that “there 1s enough Bessemer ore 
in that section to warrant the building of a railroad from there to Duluth for 
its ore alone.” The Duluth & Iron Range Railroad already runs through a 
portion of the lease-holdings, and additional tracks will be laid to reach the 





properties as soon as the snow clears away. It requires but three-quarters of 
a mile of spur track to reach the famous section 16. The work of developing 
the property will commence in about a month, and while the Hera/d scarcely 
thinks the estimate of 300,000 tons will be reached as this year’s production, 
the new mine will make a most favorable showing.—[Duluth Herald. 





TEMPERED COPPER BOXES AND BEARINGS. 





Copper is well known to be the basis of nearly all anti-friction metals. It, 
however, lacks the strength in its natural state for bearings, and must be hard- 
ened by amalgamating with tin and other metals, to give it the required strength 
and hardness. Such mixtures change the whole nature of the copper, leav- 
ing ita granular and brittle metal with a hard grinding surface, instead of a 
tough, fibrous metal. That copper was hardened or tempered by the ancients, 
no one can doubt, as samples of edged tools and relics of all kinds have been 
found, composed of pure copper, and are on exhibition in all collections. It is 
interesting, therefore, to learn that the Eureka Tempered Copper Co., of North 
Kast, Pa., claims to have discovered this process and to be able to supply the 
trade with any and all kinds of copper cast solid, tempered toany gauge that the 
work expected of them demands. To meet the increased demand, they have 
enlarged and perfected their facilities for its manufacture, and are now pre- 
pared to fill all orders promptly, either large or small. 

Among the uses to which tempered copper can be putare: Locomotive 
and railroad bearings, engine boxes, (high or low speed) gears, pinions, gibs, 
rolling mill boxes, mill steps, springs of all kinds, roll plate for boiler plates, 
all kinds of journal bearings, loose pulleys, friction clutches, carriage axles 
and boxes, street car boxes, steam pumps and valves, pump linings, rider 
brasses, commutator strips or bars, electric brushes, dynamo shells, bearing 
boxes for electric motors and dynamos, trolley wheels, electric switches or 
cutouts. 

The following records of recent tests of tempered copper are very inter- 
esting. The first is a series conducted by the G. W. Ferris & Co., Civil 
Engineers, Pittsburgh, tested on a 200,000-lb machine at Carnegie, Phipps & 
Co.’s Homestead Steel Works: Original dimension, .249 of one inch or 4 inch 
wire. Fractural dimensions—tempered copper No. 1 sample, .145; tempered 
copper No. 2 sample, .180; ordinary copper No. 3 sample, .126. Actual load— 
tempered copper No. 1 sample, 3,140 lbs.; tempered copper No. 2 sample, 
3,140 lbs.; ordinary copper No. 3 sample, 1,1461lbs. No. lbs. to sq. inch—tem- 
pered copper No. 1 sample, 64,480 lbs.; tempered copper No. 2 sample, 64,480 
lbs.; ordinary copper No. 3, sample 23.530 lbs. Extension in I inch—tem- 
pered copper No. 1 sample, .20 or 20 per cent. full cup; tempered copper No. 
2sample, .15 or I5 per cent. angular cup; ordinary copper No. 3 sample, .63 
or 63 percent, 4 cup. Extension in 8 inches—tempered copper No. 1 sample, 
.240 or 3 per cent. full cup; tempered copper No. 2 sample, .20 or 25 per cent. 
angular cup; ordinary copper No. 3 sample, .46 or 43.25 per cent. 14 cup. 

Dr. F. A. Genth, Philadelphia, made tests in his chemical laboratory, with 
the following results: 


if; 2. 4, 
Pig Copper. Edge Pieces Castings. 
Per cent. Per cent. Per cent. 
UWE 15320 coachesivicknesskvacscaatneibas biavee’. S006 0.053 0.095 
WINNIE cnc ncnvcakpustedeauaunenisdnnasutecssisesh used . 99 899 99.961 99.914 
TRIE . 50 an un dbuasassdesoasadsadaadmeakiaaatsatceacenert trace 0.045 0.094 
NUE casncvards sbaneciuicschdtckvecudeen auwassdasany trace trace trace 
a. AAPOR AE SR RARE Rae AS Ss ene Ae Se: c 4 0.059 0 056 
100.042 100.128 100.159 
The Electro-dynamic Co., of Philadelphia, writes: “It is with much 


pleasure that we are able to state that we have used about one thousand pieces 
of your tempered copper, with entire satisfaction. We have found the metal 
to be of uniform hardness and entirely free from flaws or blow-holes. As cast 
copper, we regard it as a superior article.” 

Engine No. 6o0n the Buffalo, Rochester & Pittsburgh Railroad was fitted 
out with boxes of tempered copper by the above firm, and after a service of 
six months they were examined by the officers of the road and, upon examina- 
tion, did not show any wear. This same thing is true of several railroads 
who have tried this metal. 

The Pittsburgh Reduction Co., manufacturers of pure aluminum, Pitts- 
burgh, make the following statement: “ The statement made in your letter of 
December 11 is perfectly satisfactory to us, and we trust you will be able to 
treat our aluminum in the same way that you have so finely done with your 
copper. In this connection, let us state that we have one of your tempered 
copper commutators in one of our dynamos, which is now in competition 
with an aluminum bronze commutator. The two have been running over four 
times as long as the ordinary commutator would run, without having to be 
dressed up. The two are running about alike as to quality; and as we know 
aluminum bronze to be one of the toughest metals possible to obtain, it 
speaks wells for your tempering process. We would be glad to certify to its 
advantage to any one you may wish, and only hope it will be possible to 
temper aluminum in the same way. The subject is worth your careful con- 
sideration.” 


The Largest Steel Flume. 

According to a press telegram, “negotiations have been completed anda 
contract has been let for the building of the longest and largest steel flume in 
the country. It will be built by a company of Spokane capitalists, which has 
been incorporated under the name of the Spokane Hydraulic Mining Co. 
The flume will be an immense steel pipe four and one-half miles long, carry- 
ing water from the old California ditch, at the head of Pritchard creek, in the 
Cceur d’Alene mining district, above Murray, to the Old Wash gold diggings. 
When the flume is completed, it will be one of the greatest feats of hydraulic 
mining engineering ever attempted. The flume will be made of heavy steel 
pipe, 22 inches in diameter. It will give atremendous pressure and will reopen 
some of the old placer mines, which are the richest in the Coeur d’Alene.” 
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INDUSTRIAL SUMMARY. 


New Enterprises :— 

The Bel Air (Md.) Water & Light Co. has been incorporated. 

The Crescent Planing Mill Co. has been formed at St. Louis, Mo. ; capital 
stock, $50,000. 

The Quaker City Mining Co., of Carthage, Mo., has been incorporated, with 
a capital of $50,000. The incorporators are H. P. During and C. F. Maxwell. 

The Bessemer Gas & Electric Light Co., of Pueblo, Col., has been incor- 
porated, with a capital stock of $100,000; incorporators, J. A. Dempsey, Rees 
Jones and H. Fritch. 

The franchise for a water works plant, at Huntington, Ind., has been 
granted to a company of local capitalists, and the work of construction will 
begin early in the Spring. 

The Natchitoches (La.) Cane River Bridge Co. has been organized, with 
David Pearson as president, to build the toll bridge over the Cane river at 
Natchitoches. It is to have two iron spans, 120 and 140 feet long, with a 75- 
foot draw. 

The Leavenworth Electric Light Co., of Leavenworth, Kan., is a new cor- 
poration, with a capital stock of $100,000; directors, Edward Carroll, McCum 
Hunt, Paul E. Haines and John Gimpes, of Leavenworth, and E. Hennings, of 
Chicago. 

The Rapid Transit Bridge Co. has applied for a charter, at Pittsburgh, Pa., 
to build a bridge over the Allegheny, at Allegheny, Pa.; capital stock, $10,000, 
directors, W. J. Crawford, F. A. Rinehart, J. H. Danks, F. J. Lener and Robert 
Simpson. 

It is stated that capitalists from Philadelphia and Reading have been to 
New Florence, Westmoreland county, Pa., and have decided to erect a steel 
plant there. The works are to be large, and a high grade of steel is to be 
manufactured. 

H. W. Rinckley & J. F. James, of Reading, Pa., have leased the old Pott 
foundry, at Pottsville, Pa., and have commenced the manufacture of galvan- 
ized iron and copper cornices. The works will be known as the Pottsville 
Cornice Works. 

The New South Mining & Manufacturing Co., of Atchison, Kan., has been 
chartered ; directors, David Kelsoe, Parsons; N. M. Beatty, Springfield, Mo.; B. 
P. Waggoner, Wm. P. Waggoner, Atchison; Neal Dodd, Gallville, Ark. Capi- 
tal stock, $2,000,000. 

The Water Works Committee of the Board of Public Improvements of St. 
Louis, Mo., will soon advertise for bids for low-service engines at the new 
pumping station at that city. The engines are to have a capacity of 20,000,000 
gallons per day each. 

Akron, O.,is having a boom in new manufacturing concerns, a late one 
being the Drop Hammer Forging Co., for the manufacture of farming imple- 
ments. Joseph Cook is president; F. M. Belden, vice-president ; J. D. James, 
secretary and treasurer. 

The Steelton Water Co. has been granted a charter for the purpose of 
supplying water to the public at Steelton, Pa.; capital stock, $50,000; incorpor- 
ators, Robert L. Bloomfield and William S. Stinger, of Philadelphia, and James 
P. Herdic, of Williamsport, Pa. 

The Mercantile Iron Mill Co. has been organized at Trinidad, Col., to 
operate the rolling mill recently built at Trinidad by the Trinidad Rolling 
Mills & Iron Co., with a capital stock of $68,000, by J. A. Lindsay, John Grass, 
Sol. H. Jaffa, M. Lerhart and H. F. Moore. 

The following articles of incorporation have been filed with the Secretary 
of State, at Columbus: The Schuler Manufacturing Co, Cleveland; incor- 
porators, Charles Schuler, G. A. Steinbrenner, Oscar V. Hensley, Capell L. 
Weems and R. D. Updegraff; capital stock, ${10000o—The Huron Dock Co., 
Cleveland; incorporators, karl W. Oglebay, Leonard B. Miller, Henry S. Sher- 
man, Aton C. Dustin and Clifford A. Neff; capital stock, $100,000. 

At a meeting of the citizens of Warre, Mass., it was decided to buy the plot 
of land opposite the Boston & Albany station at an expense of $40,000, and to 
erect buildings thereon suitable for electric light and steam power plants, iron 
foundry and machine shops. One of the machine shops is to cost $10,000, and, 
as soon as completed, will be occupied by J.F.Porter, of Hatfield, manufacturer 
of lathes.—[American Machinist. , 

The entire malleable iron plant of the St. Louis Malleable Iron Co., which 
suspended operation about a year ago, cunsisting of furnaces, cupolas, ma- 
chinery, shafting, engines, boilers, etc., has been purchased by the Stark Mfg. 
Co., of St Louis, says /ron Age, who will utilize the premises in the manner 
originally intended, and will also make a newly patented nut-lock, and yokes 
used in the conduits on the cable roads. The establishment will give employ- 
ment to over 300 men at the start. Frank G. Stark, Richard E. Perry and 
T. A. Russell are directors. 

The business people of Bellevernon, Pa., are exulting over the prospect of 
the location of a large iron mill and other smaller manufacturing plants at 
that place. For some months past, and especially since the location of the 
mammoth plate glass works at Charleroi, two miles away, representatives of 
eastern capitalists have been looking about within the Bellevernon gas field 
for advantageous locations for manufacturing plants. S. F. Jones & Co., a 
banking firm, who own a large farm on the outskirts of town, offer 12 acres as 
a site for an iron works, which, it is said, has been accepted. The works will 
be quite extensive, giving employment to from 400 to 500 persons.—[Connells- 
ville (Pa) Courier. 

Recent Illinois incorporations: F. Conda Heating Co., Chicago, to manu- 
facture house-heating apparatus; capital, $5,000; incorporators, C. B. Cobb, E. 
J. Yunker and G. B. Cobb, Jr.—World’s Fair Tower & Observatory Co , Chicago, 
to erect iron towers on the grounds of the World’s Fair, to be held in Chicago, 
for the pleasure and observation of visitors to the fair; capital, $250,000; 
incorporators, S. H. Whitsitt, P. J. Donbey and D. W. Medbury.- ~Rotary 
Machine Co, Chicago, to do a machine business; capital, $75,000; incor- 





porators, F. B. Dysche, C. J. Wood, E. A. Martilear—Mexican Railway Develop- 
ment Co., Chicago, to construct and equip railways; capital, $100,000; incorpo- 
rators, M. Masterson, W. O. Robinson and W. B. Wilson.—Phcenix Metal 
Co., Chicago, to smelt, refine and manufacture all kinds of ores and metals; 
capital, $250,000 ; incorporators, John E. Enright, Jr., A. H. Watson and Robert 
Locke.—S. B. Dover Manufacturing Co., Chicago, to carry on a general 
machine shop and manufacturing business, capital, $5,000; incorporators, S. 
B. Dover, Ludwig Bird and William Hindorff.—Weyburn Special Machine 
Co., Chicago, to do a manufacturing business; capital, $10,000; incorporators, 
F, Weyburn, E. E. Lockwood and M. Lockwood.—Baker House Heating Co., 
Chicago, to devise apparatus for heating and ventilating railway cars ; capital, 
$100,000; W. C. Baker, George M. Sargent, Charles M. Hewitt.—Baker Car 
Heater Co., Chicago ; object, capital and incorporators same as above.—Smoke 
Preventing Furnace & Boiler Co., Chicago; object, capital and incorporators 
same as above.—Railway Device Manufacturing Co., Chicago, to manufacture 
devices for improvement of railways; capital, $100,000; incorporators, T. W. 
McElwain, E. N. Clifford, Julian Kune.—Buena Vista Gold Mining & Milling 
Co., Chicago ; capital, $100,000; incorporators, P. L. Hanscom, H. H. Barney, 
F. S. Baker.—Sectional Safety Boiler Co., Chicago, for heating purposes; cap- 
ital, $100,000; incorporators, W. C. Baker, George M. Sargent, Charles M. 
Hewitt.—Burns Copper Welding & Manufacturing Co., Chicago, for welding 
and manufacture of copper, iron, steel and other metals; capital, $500,000; 
incorporators, W. J. McKeever, James Murphy, Charles Magin. 





Enlargements, Additions, Removals, Etc.:— 


The Brownell & Wight Car Co., St.. Louis, Mo., will build new and greatly 
enlarged works. 

The Northwestern Expanded Metal Co., Chicago, has filed certificate of 
increase of capital to $100,000. 

The Wayne Agricultural Works Co., of Goldsboro, N. C., will rebuild its 
foundry which was recently burned. 

The Stewart Iron Fence & Ornamental Co., Witchita, Kan., are said to be 
contemplating removal to Houston or Dallas, Tex. 

The Mather Electric Co. will enlarge its factory, at Manchester, Conn., to 
about double its present capacity. The new building will be erected across 
the end of the present structure, at right angles with it. It will be 250x6o0 
feet, and three stories high. 

J. P. Witherow, of Witherow’s Works, New Castle, Pa. in a recent talk 
with a reporter, said: ‘ We propose to enlarge our machine shop by extend- 
ing the new shop back to the foundry; will also erect a large iron building in 
front of the boiler shop, which will afford sufficient shelter to the large force 
of men we always keep working outside, on account of the crowded condition 
of the main shop, and will also make considerable improvements in the way of 
new machinery and other things.” 

A press dispatch of March 18, says: Two of Findlay’s (O.) most extensive 
manufacturing plants changed hands this afternoon. The Carrothers Rolling 
Mill was disposed of at master commissioner’s sale. There were but two bid- 
ders, George M. Bard, of Cleveland, who offered $12,000, being a two-thirds 
appraisement. A. Ll. Wetherold raised the bid to $18,000, the full appraise- 
ment, and the property was knocked down to him. V.H. Coons, master com- 
missioner, sold the works of the American Nail & Mactine Co., which were 
appraised at $31,300. P. F. Good, president of the company, secured the plant 
at a bid of $28,000. The works will be managed by a reorganized company. 





Fires and Accidents :— 

Joliet, I11.—On March 8th the foundry and buildings of the Joliet Iron & 
Brass Works, and the Joliet Castor Co., were destroyed by fire. 

Hopkins, Minn.—The works of the Northwestern Wood & Iron Co. were 
burned recently. The loss was $10,000. Bright Bros. were the owners. 

Cleveland, O.—A fire at the Eberhard Manufacturing Co.’s works, March 9, 
destroyed three brick buildings containing the roll, trying and repair depart- 
ments. About 1,ooo men are thrown out of employment. 

Cleveland, O.—The pattern shop of T. N. Brooks & Co.’s foundry was en- 
tirely destroyed by fire Wednesday evening, March 19. There was no stove in 
the room where the fire started, nor fire in the boiler, for the men employed 
by the company had been on a stride for several weeks. The origin of the 
fire is unknown. Lhe loss is estimated at $20,000. 





General Industrial Notes:— 

The Hazelton Tripod Boiler Co., of Chicago, under the direction of Capt. 
Hallett, has just completed the foundation for a boiler at the Linden Steel 
Works, Pittsburgh, says the ispatch, that will be 56 feet high when put in 
place, and the Captain claims it will be the largest boiler in the world. 

A dispatch from Scranton, Pa, dated March goth, says that “the Scranton 
Steel Works last week exceeded the world’s record in the manufacture of steel 
ingots by 414 tons, with two 6'4-ton converters, the total output being 5,4563; 
tons, against the previous run of the Lackawanna Iron & Coal Co.’s unexcelled 
output with two 7-ton converters of 5,04234 tons. The company also recorded 
the largest turn and day record during the week, the former being 800 tons 


and the latter 1,400 tons.” 
As the announcement that the Aerated Fuel Co. have made the Gilbert & 


Barker Manufacturing Co., of Springfield, Mass., their general agents for the 
United States has led many persons to think that the other representatives of 
the former company had given up their connection with it, these representa- 
tives wish it understood that they are still the sole licensees for the Aerated 
Fuel Co.’s system for the territory assigned to them. All persons interested, 
therefore, in this system in Southern New York, Eastern Pennsylvania, New 
Jersey, Delaware, Maryland, and the District of Columbia, are requested to 
apply to W. S. Collins, 171 Broadway New York, who is prepared to put in the 
system, complete, with a guarantee of its success, 
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PUMPS 


ea Send for Illustrated Catalogue. 


New York City Office: 16 Dey Street. 


Centrifugal, Rotary and Piston Power Pumps, and 


House Pumps. 


OVER 800 VARIETIES OF BRASS AND IRON LIFT AND FORCE PUMPS. 


RUMSEY & COMPANY, cimirten.) 


Factories: Seneca Falls, N, Y. 





ACENCIES. 


NEW YORK, 109 Liberty street. 
PHILADELPHIA, 2035 N. Front st. 
y MINNEAPOLIS, 210 South Third st. 
CHICAGO, 218 Lake st, 








Regulators for Steam, Water, 
Air, and Pump Pressure. 
STEAM TRAPS, RETURN TRAPS, 
DAMPER REGULATORS, 
SEPARATORS, 
and other Specialties for the economical 
use of Steam. Manufactured by 
THE CURTIS REGULATOR Co. 





85 Beverly Street, Boston. 
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FREE FUEL! 








FREE LIGMT! 


FREE MANUFACTURING SITES! 


At Muncie, Ind. 








THE NATURAL GAS CITY OF THE WEST. 


Manufacturers can save their entire fuel and light expense by locating at Muncie. 


Railroad center. 
of water. 


Cheap freight rates. 


Oceans of Natural Gas. Plenty 


In the last eighteen months twenty new 


manufactories have located here. 


E*or full particulars address 


Muncie Natural Gas Land Improvement Company, 


E. G. RIDEOUT, GENERAL MANAGER, MUNCIE, IND. 





ESTABLISHED 1849. INCORPORATED 188.. 


MANUFACTURERS OF 


CIRCULAR, GANG, DRAG, MULAY & BAND 
SAW SS. 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 





. 66, 68, 70 and 72 Fort St., East, 
Mention this paper. 





FROM 1-4 TO 15,000 LBS. WEICHT. 

True to pattern, sound, solid, free from blow-holes and 
of unequaled strength. 

Stronger and more durable than iron forgings in any 
position, or for any service whatever. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
this steel now running prove this. 

Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
tives. STEEL CASTINGS of every description. 

Send for cirulars and prices to 


Chester Stee! Castings Co., 
WORKS: OFFICE: 
CHESTER, PA. 407 LIBRARY ST.. PHILADELPHIA, PA. 


STEEL 
/ASTINGS 


It will pay you to get our prices and guarantee. | 


DETROIT, MICH. | 





| 


The Detroit Saw Works, | 


Have Some Style About You! 


The dealer who has no printed letter heads on which to ask for circulars, 
catalogues and prices, and conduct his general correspondence with, 
suffers more every month for want of them, than a five years’ supply 
would cost. He economizes by using postal cards, or cheap, and, to his 
shame, often dirty scraps of paper, and whether he states so or not he 
expects the lowest prices, the best trade. He may be ever so good for his 
purchases, may even offer to pay cash, but there is something so care- 
less, shiftless and slovenly about his letter that it excites suspicion, 
because not in keeping with well recognized, good business principles. 
When such an inquiry comes to a manufacturer or a jobber it goes 
through a most searching examination as to character, means and credi- 
bility, half condemed to begin with. It would be examined anyhow, 
even if handsomely printed, but the difference to begin with, would be 
about equal to that of introducing a tramp and a gentleman on a witness 
stand in court. Besides the printed heading would answer the ques- 
tion as to whether the inquirer was a dealer and at the same time indi- 
cate his special line of trade. Bad penmanship, bad spelling and bad 
gtammar are pardonable, because many uneducated men have been and 
are now very successful in business. But even those are less objection- 
able when appearing with evidences of care, neatness and prosperity. 


Pleas2 write to us for estimates LerclsSintiig llchrig he 


COR. ST. CLAIR AND WOOD STS., 


CLEVELAND. O. 
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AN UNEXPECTED TRIBUTE TO PROTECTION. 

The following significant article is from the London /ron and Coal Trades 
Review, of January 31: 

According to the statistics just published by the American Iron and Steel 
Association, more puddling furnaces, rolling mills, heating furnaces, open- 
hearth steel furnaces, etc., are being built at the present time than was the 
case two years ago, when there was greater need of them. A formidable addi- 
tion is also being made to the number of blast furnaces, 27 being in process of 
erection, as compared with 30 in 1587. 

It is not to be supposed that, when America is in a position to supply her 
own requirements of both iron and steel, production will only be carried to 
this level. Nothing can be more certain than that the American iron and 
steel masters will, when that time comes, endeavor to find outlets for their 
superfluous products rather than damp down their furnaces, and it is probably 
in view of this contingency that efforts are now being made in the United 
States—and apparently not without some success—to create a commercial 
league among all the republics of the American Continent on the basis of 
reciprocity in their dealings with one another. Apart, however, from such 
considerations as these, it iscertain that America, for some time past, has been 
taking our steel and iron manufactures in constantly diminishing quantities, 
and that, as far as these commodities are concerned, the United States will, in 
a few more years, cease to count as an important market for this particular 
class of British goods. In pig iron, hoops, boiler plates, railroad material, 
unwrought steel, steel rails, scrap iron and many other products, our exports 
to America have, within the past few years, largely declined, so much so, 
indeed, that we are compelled to acknowledge that the importance of the 
United States as a market for the articles enumerated is rather exaggerated, 
though the fiction will doubtless survive for a little while longer. Nor is it in 
the least degree likely that the future will alter the situation in this respect, 
for it must be borne in mind that the Americans are not only greatly improv- 
ing, but reducing the cost of their processes of manufacture, and that, although 
wages are still considerably lower here than in the United States, this advant- 
age, for the reason mentioned, is not so great as it may seem. 

We are, therefore, forced to conclude that, just as in the case of crude iron, 
steel, and certain descriptions of manufactured iron, the United States will 
shortly be completely independent of us in other respects. That market— 
valuable as it undoubtedly was but a few years since—is becoming of less im- 
portance to us day by day. Protection, which it was thought would only im- 
pede the progress of the American iron industry, has proved to be the very 
‘rock of its salvation,’ and, much as we may regret the result for our own 
sake, the American people, it must be admitted, have shown a much keener 
appreciation of what was essential to their progress than our own doctrinaires 
would be willing to admit. When the time, however, comes when the 
American iron and steel manufacturers will be forced to look for markets 
abroad Protection will help them but little. This Germany is already finding 
out to her cost, and the same experience undoubtedly awaits the United States. 
So long as production barely equals the home consumption the American iron 
and steel industries will continue to flourish under the existing regime, but 
no longer. Already production promises to exceed consumption in a very 
short time, and when that point is reached America will have to alter, perhaps 
entirely recast, her whole fiscal system. Until then there will be a steady 
growth in American iron and steel production, characterized by great pros- 
perity for both masters and workmen. It will be otherwise when foreign 
markets become a necessity for the United States, as they are for us at the 
present moment. Meanwhile it behooves us to strengthen our position where- 
ever we can, and to lose no opportunity of opening up fresh fields for our own 
superabundant energy and enterprise. 


Electric Heating. 

The enormous heating power of the electric current, which the introduc- 
tion of the dynamo demoustrated, led tothe early suggestion that the current 
besides its utilization for light and power, might be employed as a heating 
agent. Without entering into the possible economy such an employment of 
the electric current as compared with the other methods now in use, it is 
beyond question that, es a heating agent pure‘and simple, there is none which 
is more perfectly adapted to the purpose than the electric current, supplied, we 
will say, from a central station. It furnishes heat without any of the accom- 
pauiments which are invariably the adjuncts of other heating methods. An in- 
genious apparatus for this purpose, adapted specially for employment in con- 
nection with the alternating current, has been devised in which the secondary 
of an induction coil is made in such a form as to generate a maximum of cur. 
rent to produce the desired heating. As the inventor naively suggests, the 
heating of the iron core, so objetionable a feature in the usual alternating cur- 
reut apparatus, presents no obstacle to the successiul operation of the electric 
heater, and might indeed be classed as one of its advantages.—[Electrical 
World. 


Large-Size Gas Engines. 

Messrs. Schleicher, Schumm & Co., of Philadelphia, makers of the Otto 
gas engines in this country, have recently been increasing the size of their 
engines far beyond the proportions once thought to bealimit. A number of 
engines of 50 horse-power have been made, and one of 100 horse-power, for 
driving dynamos, hasreceutly been contracted for by a company in Wisconsin. 
The works at Pailadelphia are crowded with orders, and this meansa good 
deal, because the plaut is one of the best in this country. The more extended 
use of gas engines during late years, has taken place at the same time with a 
very great advance in steam engine improvement, demonstrating the value of 
the gas engine beyond dispute ; indeed, the race among heat engines seems to 
be in its favor at this time.—([Industry. 





To Those Looking 


—FOR— 


Manufacturing 
SITES 


IN THE SOUTH. 


THE MOST DESIRABLE LO- 
CATIONS IN THE SOUTH for 
manufacturing wagons, stoves, agri- 
cultural implements, furniture, or 
for foundries, machine shops, rolling 
mills, muck bar mills, nail works, 
glass works, cotton or woolen mills, 
and tanneries, are to be FOUND 
IN VIRGINIA along the line of 
the Norfolk & Western Railroad 
from Norfolk to Bristol and upon its 
branch lines) HARD WOOD OF 
EVERY VARIETY; PIG IRON 
from the furnaces at Lynchburg (2), 
Roanoke (2 in operation and 1 now 
under construction), Pulaski (1), 
Ivanhoe (1), Radford (1 to be built 
in 1890),Salem,Graham, Max Mead- 
dows and Bristol (1 at each point 
now under construction); bar iron 
from the rolling mills at Roanoke, 
Lynchburg and Richlands (1 to be 
built in 1890) ; COKE AND SEMI- 
BITUMINOUS COAL from the 
Pocahontas Flat Top Field; 
SUPERIOR GAS COALS from 
mines on the Clinch Valley exten- 
sion; GLASS SAND from Taze- 
well Co.; COTTON FROM THE 
MARKETS of the Southern States, 
and Wool from all the Western and 
Southwestern States and Territories, 
at advantageous freight rates, FA- 
VORABLE FREIGHT RATES 
made upon raw materials to all fac- 
tories established upon its line, as 
well as to points in the United 
States and Territories, upon the 
manufactured articles. 

Those seeking new fields for 
manufacturing establishments 
should not fail to investigate the 
wonderful development of Iron, 
Coal and Coke Industries that has 
been made within the past five 
years along the line of the Nor- 
folk & Western Railroad, and the 
advantages offered by the State 
of Virginia in the supply of cheap 
raw materials, by the Norfolk & 
Western Railroad in the matter of 
freight facilities and rates upon raw 
materials and for reaching home, far 
distant and foreign markets, and by 
the cities and towns along its line 
in the way of advantageous sites, at 
moderate cost. Many of the cities 
and towns exempt manufacturing 
establishments from taxation for a 
series of years. 


For further information as to 
freight rates and sources of supply 
of raw materials, apply to A. POPE, 
General Freight Agent, Roanoke, 
Va., or to 


CHAS. Cc. EDDY. 


Vice-President, 


ROANOKE, VA. 





THE CANADIAN DUTY ON 
CASTINGS. 


IRON 





A deputation of foundrymen, stove 
manufacturers and others, consisting 
of Messrs. E. Gurney and J. H. Patter- 
son, of Toronto; John McClary, Lon- 
don; W. Young, Hamilton; Henry 
Garth, A. Debois, W. Gregg, H. R. Ives 
and T. Massey, of Montreal, has inter- 
viewed the Ministers of Finance and 
Customs, to urge an increas of the duty 
on castings. They represented that 
when the duties on iron were rear- 
ranged three sessions ago no provision 
was made for an increase of the duty 
on stove castings. Since that time the 
manufacturers represent that they 
have suffered much from American 
competition, and more particularly 
from under valuation at the custom 
house, which seems almost impossible 
to avoid as the tariff is at present. 
An important cause of the under valu- 
ation is the fact that many of the im- 
ported castings are made in American 
prisons, whence they are taken to one 
of several jobbing machine shops,there 
finished, and shipped to this country 
at prices far below what the product 
of free paid labor would cost. Not 
only does this class of castings com- 
pete with the work of our own manu- 
facturers, but the duty it should carry 
is not collected, as the duty is collected 
on the basis of the American price. 
No one pretends that this price repre- 
sents what the castings are worth, and 
in estimating the duty upon them, our 
customs officials have to recognize the 
fact that the articles are of prison 
manufacture. 

To avoid both the stiffness of the 
foreign competition, and the injustice 
to our manufacturer of under-valua- 
tion, the deputation proposed that 
instead of an ad valorem duty of 30 
per cent., the Canadian government 
should put on a specific duty of 1c. 
apound. Then, no matter where, or 
how cheaply the castings had been 
produced, every pound of castings 
would pay its full duty. 

This plan would also equate the 
duty on both sides of the line, for the 
United States charges 114 cents per 
pound on castings that its makers im- 
port. It appears reasonable to expect 
that the petition of the manufactur- 
ers will be granted, as it is in keeping 
with the trade policy of the govern- 
ment.—[Hardware, Toronto. 





THE frontispiece in Wide Awake for 
April, by W. L. Taylor, “ Easter Offer- 
ings,” embodies the spirit of youth 
and bloom and gladness, while Mr. 
Butterworth’s beautiful story, “ The 
Pilgrims’ Easter Lily,” ought to go 
far to settle the question of America’s 
national flower. W. J. Rhees of the 
Smithsonian Institution, under the 
title of ‘“‘What’s ina name?” gives a 
brief history of the English founder 
of the famous institution at Washing- 
ton, with three portraits of Smith- 
son, and then goes on to give fifty or 
more examples of the mistaken ways 
in which people address letters to the 
institution. 





THE Russian government is build- 
ing a railroad across Siberia to the 
Pacific Ocean. There will be 4,000 
miles of track and 2,500 miles of 
river transportation. 





THIRTY-FIVE million dollars of rail- 
way iron and s‘eel orders in the mar- 
ket promise another big year in the 
iron trade for 1890. 





































































f 
} 



































“Temp Iron ‘TRapPm Review. 13 











MAIN 
OFFICE AND WORKS 


224 & 226 NORTH UNION St CHICAGO, I LL.U.S.A. 
PERFORATED TIN. PERFORATED BRASS 





Bonnell’s Nubian 


IRON - ENAMELS. 


The most complete line of Blacks for iron ever offered 

NU R | AN the trade. Put up in all sizes, from %-pint can, with 

| brush for home use, to 50-gallon barrels. Of all grades, 

INOn ame from ~ eee dipping black to the finest bicycle 
Rn ip enamel made. 


THE NUBIAN IRON ENAMEL CO., 


Sangamon and Jackson Sts., Chicago. 


8ONNELLS 











Belt Holder.) Lt 


Recent Improved. 








BETTER THAN?LOOSE ora SES “Du 
PULLEYS. , %, 
Shifts Belt from Driving Once more we say LIT) LE GIANT. 
Pulley Then we say UTiILE DULCI. 


Now we ask you why you should place your 

Belt stops when machine stops and lies slack | Orders early forthe LITTLE GIANT. So as 

until machine starts. Simple, cheap, easily | to Secure what you want, just when you want 

operated. Sent on mn Thousands in | it. We know from experience, that everybody 

use. Address wants the best. Weare prepared to furnish 

it at a moderate price. It becomes a pleasure 

to supply the public with what they want, 

W.R. SANTLEY & co., when you know from experience, that your 
llington, O. goods will please them. é 

Welling J The LITTLE GIANT will bear the closest 

of criticism, th refore we extend an invitatin 

to all to examine it for themselves. Price 


F ] $35.00. It is needless to add, constructed of 
or a Ce. modern improvements. 


LOZiIER & YOST B. MFG. CO., Toledo, Ohio. 








ij 


Harlow Lubricator. 


Brand new. Cheap. Address, 


LUBRICATOR, 


Care Iren Trade Review. 


Fort Smith, Arkansas, 


wants manufocturing concerns in the lines 

which require cheap fuel, hard and so‘t wood, 

cotton, ete. We have good railroad mectiities 

and a home market for a large amount o ae a bts 

manufactured products. Will aid manufaci- : 

manufactured products. | wi The Cleveland Printing & Publishing Co., 

For further particulars address 
CHAMBER OF COMMERCE, 

FORT SMITH, ARK. 


Keep a Record of Your Insurance 


By ordering one of our Improved 


Expiration Registers. 


Blanks for all the essential points of each 
policy. 


ONLY 50 CENTS (Postage paid). 


Will last for years. Sample leaves sent on 
application. Address 





Cor. Wood and St. Clair Sts., 


CLEVELAND, 0. 





The Improved “Luminator,” 


The cheapest and best artificial light in the world for Found- 
ries, Boiler Shops, Steel and Iron Works, Railway Docks and Wrecking 
Trains and all indoor and outdoor work where a large space is to be 
lighted. 

The only lamp that can be run either with compressed air or direct 
application of steam. 

The only lamp that can use Ohio Crude or Fuel Oil in its natural 
state and guaranteed to furnish a steady, soft and brilliant light, free from 
smoke and of 2,000 candle power, or sufficient to light an area of 175 feet, 
at a cost not to exceed 4 cents per hour. 

Readily set up, easily adjusted and perfectly safe. 

Responsible parties may have this lamp on trial for 15 days, and if not 
satisfied may return it to factory tree of cost. Send for circular and men- 


~"WHERLOCK & CRICHTON 


D. R. LEAN, Manufacturer, 


Pittsburgh, Pa. 


SOLE AGENTS, 
168 Washington St., Chicago, Ill. 





INTRICATE 
WORK 
A SPECIALTY, 
















RING PLATE 


PsA 


STEEL CATTLE TROUGH. 


SEAMLESS 





PIPE HOOK 





MB Write for Catalogue of all styles of Steel and Wood Barrows, Hand Carts and Ware- 


house Trucks. LANSINC WHEELBARROW CO. 


LANSING, MICH 


HERE 1S YOUR CHANCE. 


Can any one make better club rates than the following? 





Per Year. 
Scribner’s, Monthly, with IRON TRADE REVIEW, $4.50 
Century, “ “ “ “ “ 5.50 
Cosmopolitan, “ “ “ “ “ 3.50 
St. Nicholas, “ “ “ “ “ 4.50 
Frank Leslie’s Popular, " i" - . * 4.50 
Frank Leslie’s Budget of Wit, “ “ “ t “ 4.00 
Frank Leslie’s Pleasant Hours, “ “ “ “ “ 3.50 
Outing, és “ “ “ “ 4.25 
Life, Weekly, “ “ “ “ 5.75 
Texas Siftings, “ “ “ “ “ 3.00 


Send your subscriptions to the 


CLEVELAND PRINTING & PUBLISHING CO., Cleveland, Ohio. 





ATENTSs*: & CO., 
Patent Attorneys, 
29 Euclid Ave., 


Cleveland, O. JV. 8. and Foreign 
Patents Procured. Patent Cases 
Litigated.” Searches and Opinions 
as to Scope, Validity, Infringement 
and Title ef Patent Sead fer 
pamphlet. 


yLT &(])'BoRé 


PRINTING INKS. ° 


* C/NC/NNAT/Z,. : 
Ay Wot. UCED ON THIS PUBLICATION 











The Cheapest Aluminum, 


As well es the best, is offered to the trade by 


The Cowles Electric Smelting & Aluminum Co., Cleveland, 0., 


at $2per BD. for the Aluminum contained in an alloy with copper, und $1.60 per i. when alloyed 
with iron. The ssme being subject toanalysis. Manu/acturers of Manganese Bronee, Alum- 
inum Braese, and White Silver Bronse. Heavy castings a specialty. 
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“RELIABLE” STEEL PLATE CABINET GAS STOVES 


FOR COAL, WATER AND NATURAL GAS. 


“*ea, 


EIGHTEEN 


CHNEIDER & TRENKAMP CO., Cleveland, Ohio, 





vessels. Double burners on shelf. 


Burns less gas than any other. 


Finest in the World. 


Beautiful finish; tile and nickel ornamentation. 
Perfect combustion and very economical. 


Ovens and broilers 1714’x15/’x12”. 
Ovens perfectly ventilated. Something new in gas stoves. 
Are ready to bake before others get warm. 


Notice our new attachment, a half low shelf for wash-boiler or other heavy 





Our RELIABLE and NEW LYMAN 


GASOLINE STOVES 


ARE LEADERS. 


Natural, Coal, Water and Gasoline Gas Burners for repair purposes. 


ly Gasoline and Kerosene Torches, Gasoline Furnaces for plumbers’ and 
a == tinners’ use, Paint Burners, Gasoline Burners, etc. 


8GF’SEND FOR CATALOGUE.** 








(1) No. 1_Band Saw. 


ry 


Double Fnd Wood ‘athe. 
16, 18, 20 and 24-inch Swing, with floor stand. 





Nos. 1 & 2 Planer and Smocthers. 
18 and 24 inches wide. 


THE HBCAN CoM yy, 


NOS. 251 TO 271 WEST FRONT ST., CINCINNATI, OHIO, U. S. A. 





Variety Saw. 


Builders of the Largest 
Line of Late Improved 


Send for Catalogue and Prices. 





Improved Saw Bench—Six Sizes. 


ORICINATORS 


— or— 


Time & Labor Saving 
MACHINES 


— To — 


Reduce Cost 


— or — 


Manufacture. 


MACHINERY. 


All Machines Tested and Tried before Shipping. 





=——_ 73 -— 


Detroit - Sight-Feed 


LUBRICATORS. 


(Gates and Seibert pat’s) 
Are pronouncedthe best 
by more than 40,000 
Users. 
oe Simple in operation and 
always reliable. 

A lubricator sent on 30 
days’ trial to responsi- 
ble Trsons. 

“T would not take five 
times the cost of my 
* Lubricator if I could not 

m get another,’ is the 
a statement often made 

=" by users. Send for cir- 
cular and price list. 


Detroit Lubricator Co., 


164 Griswold Street, Detroit, Mich., U. S. A. 










UNION 4. 
E LECTROTYPE~ 
DRY 


FOUN 


EPHON 


FF 





| 








FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES &« SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 


NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; St. LOUIS, 301 Roe Building; 
DETROIT, Hodges Building. 


SEND FOR CATALOGUE. 





THOS. MEIKLE, Pres’t A. A. PARKER, Sec’y & Treas, D. A. STEWART, Sup'’t. 


Ohio Heating, Plumbing & Mfg. Co., 


MANUFACTURERS AND JOBBERS OF 


MALLEABLE AND CAST IRON FITTINGS, BRASS GOODS, 


Plumbers, Gas and Steam Fitters. 


99 and 101 Water St., CLEVELAND, O. 


Tools and Supplies. 
TELEPHONE 2260, 








Ss 


Garvin Machine Co, 


1 ‘sayiey ‘s}oo3 
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UNIVERSAL MILLING MACHINE. 

Gear and Rack Cutting, Milling and 
Index Drilling to Order. 


Laight & Canal Sts, NEW YORK. 


~et 
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THE AKRON I. X. L. DRYING APPARATUS. 








HUN 
yo 0h 0 


TH 


177} 





ae: 








SCIENCE OF DRYINC. 


More substance can be dried in March thanin any other month 
of the year. This is true, not because the temperature is high, 
Ne but on account of the rapid circulation of the air; therefore it 
any must be borne in mind that the rapid circulation of air is the 
nal principal agent in drying. Many have made a mistake when con- 
structing dry houses with a great number of coil pipes, placing 
them on the bottom and on the sides of the structure. Usually 
small ventilating openings are left for circulation, hoping that 
the heat thrown off by radiation would dry the articles rapidly 
and satisfactorily. Such hopes have never been realized. While 
they produce the nacessary heat, yet the air in a short time be- 
comes saturated with moisture, and, as a sponge absorbs water, is 
incapable of absorbing more , hence necessitating a continual and 
rapid changing of the air, together with sufficient heat, for the 
purpose of carrying off the greatest amount of moisture. A cubic 
foot of air at 32 degrees will carry off two grains of water, while at 
160 degrees it will carry off 90 grains. To secure the best results, 
an apperatus must be able to sufficiently heat the air as it rapidly 











circulates through the pipes, and also be accomplished with a 
blower for forcing this circulation. 











Send address on postal card for full information. 


——ADAPTED TO—— 


Planing Mills, Saw Mills, Furniture and Carriage Factories, 
For DRYING LUMBER, STAVES, PAINT, VARNISH, Etc. 


Uses Exhaust steam, therefore heat does not cost one cent. The Blower requires so little Power that it is not a consideration. 
at any convenient place, and the air may be conducted to the dry room in building or 200 feet away. Price within reach of all. 


Can be located 


ms TERMS EHASY. “ea 


The AKRON HEATING & VENTILATING CO. 


AKRON, 


-= OFAIO. 













CLEVELAND, 0O., U. S. A. 
Exclusive Manufacturers 


Nos. 7, 8, 9, 10 and 12. 


= will not im- 


kept clean. 
BETTER THAN ENAMEL, 


Because Tinney Will Not Scale. 


THE BOSS 


TWO SPEED 
Boring Machine. 





NO CARPENTER SHOULD BE WITHOUT THIS 
TOOL. 


UNION CITY, Ind. 





e@ write for Circulars and Price List. 
CLEVELAND FOUNDRY. 
HEAVY CASTINGS. 


ARCHITECTURAL WORK in all its branches. 
Car Wheels, 


ssWith or without axles, Street Railroad 
Woeels and Track Supplies. 









Office 14 Winter St. 


CLEVELAND, o.} BOWLER & CO. 


J. H. Osborne & Co., 





Will not ab- | 
sorb Grease; | 


ae the Flavor | 
of previously Cooked Food; Easily | 





A LIBERAL DISCOUNT TO THE TRADE. | 





UZ TERED 





SCREENS. 





Our new brick Screen Factories, erected 1885 and 1588, 


ARE THE LARGEST IN THE: WORLD 


Our Improved Window and Door Screens are twenty-five years 
in advance of ordinary kinds. They are made of twenty-four kinds 
and colors of wood (beautifully finished), specially fine black 
enameled wire netting and handsome hardware. Our Window 
Screens slide like a sash, and may be used at top of window as well 
as lower part. We have screened more than twelve thousand of 
the best houses of thirty-six States. Do not disfigure your house 
with cheaply-made screens. We sell direct to owners of houses at 
lowest wholesale prices. If you want to buy Screens and will write 
us number needed, and mention this paper, we will send you our 
catalogue, samples, prices and directions. We have salesmen to 
show samples in all large cities. 


E. T. BURROWES & CO., PORTLAND, ME. 





THE AKRON BELTING CO., 


MANUFACTURERS OF 


OAK-TANNED LEATHER BELTING 


Also, ready for prompt shipment, Rubber and Cotton Belting, Wood Pulleys, No.1 Raw 
Hide Lace Leather, and MILL SUPPLIES generally Address: 


138 No. Main St, - s . <KRON, O. 
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Hartman’s Patent Inside Sliding Window Blind 
is the most 
 deaties. 
Architects « 
builders pre- 
fer it to any 
other, for mer- 


it, style, con- 
venience and 


furnis’d with 
an automatic 
Burglar - Proof 
: Lock, free of 
~~ charge. This 
is an item of 
immense mag- 
nitude, and 
may save you 
many times 
the cost of 
blinds & per- 
 y we ys 

and the on 
SUUUUUL blind that 
=e gives entire 

satisfaction. 
Thousands 

are in use. 

Agents wanted everywhere. Send for illus- 
trated catalogue and prices. Manufactured by 


SARTMAN & DURSTINE, *°52 Bses""c%* 
VICTOR COLLIAU, 


Sele Manufacturer 





————— 








OF THE 


Improved Patent 
HOT BLAST 


Colliau Cupola 


ADDRESS : 


287 Jefferson Ave. 
DETROIT, MICH, 


JOHN ADT & SON, 


New Haven, Conn., 







OL | rea a a A a er 


| 
| 





Builders of Machinery for 
Hardware Manufacture, 


AUTOMATIC 


Wire Straightening and 
Cutting Machines, 


Butt Milling Machinery, 
Butt Drilling Machinery, 
Riveting Machines, Butt 
and Hinge Pin Machinery, 
Drilling and Countersink- 
ing Machines, Foot Press- 
es, Etc. 


INDUSTRY FILE WORKS, 
A. & H. Gough, Props., 


Manufacturers of 


Files? Rasps, 


Equal to the Best English 
™ File. 


ii Elastic Rotarv-Blow Riveting Machine. 





pet Goucy 


i NG. me , 


OLD FILES RE-CUT. 


All Kinds of Job Grinding. 


OFFICE & WorRKs, 
48 COLUMBUS ST., 
CLEVELAND, O. 
C.GOUGH Manager. 


SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes, 
Drill Presses, Scroll- 
Saw Attachm’ts, Man- 
drels, Chucks, Twist 
Drills, Dogs, Calipers 
etc. Lathes on trial 
Lathes on payment 
Send for catalogue of Outfits for Amateurs or 
Artisans. Address H. L SHEPARD, Agt., 

124 Fast Second St., Cincinnati, O. 


S. T. W. Ejector. 








Cap Lathe, $1.25. 





For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 





The cheapest made. Send for 
j prices. 


JAMES JENKS, 


Detroit, Mich. 


Palmer’s Gear Cutting Attachment 
CAN BE USED ON ANY SCREW-CUTTING 
LATHE FOR 
Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, address 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St.,. PHILADELPHIA, PA. 











THE MEYER’S ORIGINAL 


‘Live Steam Feed Water Heater, 


LIME EXTRACTER AND PURIFIER. 


Does away with boiler repairs. Keeps boilers free 
from scale. All steam users need them. 
For information apply to 


COX & MORRISON, 


Wheeling Boiler Works, 
Wheeling, W. Va. 


: 








G. W. STOCKLY, President. 134; TRACY, Vice-President. W. F. SWIFT, Secretary. 
J]. POTTER, Treasurer. . 8. POSSONS, Supt. W. J. POSSONS, Asst. Supt. 
Ss. M. HAMILL, Jr., Assistant Secretary. 


THE BRUSH ELECTRIC CO,, 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO MoTors, ETc. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
45,000 Brush Arc Lamps now in use. Self- 

Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CoO., 


CLEVELAND, OHIO, U. 8. A. 





am Agencies Everywhere. 


[RON CLAD PAINT CO. gree", 


Factory, 76477 Central Way. Sec. & Treas., No.3 Case Bulld’g, 





And get the goanine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

= FURNISHED both Dry and 
=e° Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 


CLEVELAND, OHIO. 







Trade Mark Patent! 





Cuyahoga Manufacturing Co., 


qq) BURGLAR ALARM DOOR KNOBS 


Burglar Window Alarme. 


Cheapest, most Reliable and most durable Burglar 
Alarms on the Market. 


aa Agents Wanted. 


THE - ARMSTRONG - PURIFIER, 


EXHAUST HEATER COMBINED. 


Purifies the feed water by means 
ms of the live steam, and heats the water 
up to the boiling point by means of 
exhaust steam. 

A full description of this heater, together 


with a valuable treatise on steam boilers, 
sent to any address free of charge. Address, 


Armstrong Bros.. 
SPRINGFIELD, OHIO. 








wo 


— machine. 
ment in 


ee buy the best No. 1 band saw in th_ 
ri 


100 will buy our new No. 2 40” band saw. 
185 will buy our new patent band re-saw 


— machine. 
I 


oo will buy the best No.1 automatic ri 
Weatherboarding attach- 
cluded, and one saw. 

$125 our new No. 2 complete as above. 

For further particulars address 


STANDARD MFC. CO., 


110-120 Main St., Mt. Carmel, I1l. 





HEADQUARTERS FOR 
ANIMAL POKES 


They prevent animals from 
breaching or being injured 
by barbed wire. Best in the 
market. Recent valuable 
improvements. Prices low. 
Factory extensive and relia- 
ble. Send for catalogue and 

rice list. 

. W. BISHOP, Berea, O. 





SIRUNG, WELL BUILT, SERVICEABLE 


STEAM ENGINES 







Adapted to HEAVY, CONTINUOUS WORK. 
EVERY ENGINE TESTED UNDER FULL LO<“D. 
FOR DESCRIPTIVE CIRCULARS ADDRESS 


CHANDLER & TAYLOR CO. INDIANAPOLIS. IND, 








A section of our new Steam Pipe Casing complete. 


A. WYCKOFF & SON, 


Elmira, N. Y. 


Patent Steam Pipe Casing 


For Underground Steam Pipes. 


Send for Circular and Prices. 





a 


the inside and outside staves. 





Two staves removed to show the lining between 





UNIVERSAL RADIAL 
RADIAL DRILLING MACHINE 


= “= THREE DESIGNS SIX SIZES 
EMBODY ALL DESIRABLE FEATURES 


|. PRICES$450%8 UPWARD. 


wma : pe UN 


VERSAL RADIAL DRILL C0 


NCINNATI. 








Steam Jet Pumps, - From $4.00 up. 


Automatic Injectors, - ‘“* $5.00 up. 
High Lifting Injectors, $6.00 up. 
Shafting, Hangers,- - “ $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write fer Circulars, Etc. 


GOLUMBLA DVECTOR CO, CLEVELAND, 6 
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raSaE SwaEET &K& CLARE CO... 


Marion, Ind. 


Manufacturers of REFINED AIR FURNACE MALLEABLE IRON. 


Superior advantages on account of Natural Gas Fuel. 


Hardware Specialties. 


Also manufacturers of Curry-Combs, Hardware and Saddlery 
p@e- Write for Price List and Catalogue. 





CLEVELAND ROLLING 


MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel O 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 








STEEL 


WHEELBARROWS 


Rolling Mills. 
GRANT McNEIL, 


AKRON, O. 


Send forjbarrow circular. 





IRON AND STEEL MARKETS. 
PIC IRON. 


CLEVELAND (f. o. b. cars, four months): 
Bessemer, $25 30; No. 1 Foundry, $20 30; No. 2 
Sepp "$19 30; No. 1 Gray Forge, red. short, 
$18 80; No. 2 Gray Forge, neutral, $17 30; No. 
1 American Scotch, $2030; No. 2 American 
Scotch, $19 30. 


CHICAGO (reported by Messrs. Rogers, Brown 
& Co.): Southern Coke No. 1. Foundry, $18 75 
@19 25; Southern Coke No. 2 Foundry, $18 25 
@18 75; Southern Coke No.3 Foundry, $17 75 
@18 25; Southern Coke Nor, Softeners, $18 75 
@18 75; Southern Coke No. 2, Softeners, $17 75 
@18 25; Ohio Silveries No. $18 75@19 ve. 
Ohio Silveries No. 2, $17 web 1875; Ohio 
Strong Softeners No. 1, $20 25@20 755 ; Ohio 
Strong Softeners No. 2, $19 25@1975; Lake 
Superior Charcoal Nos. 1 to 6, $21 50@22 00; 
Tennessee Charcoal No. 1, $2050@21 00; 
Tennessee Charcoal No. 2, $20 00@20 50; 
Southern Standard Car Wheel, $25 00@26 00; 
Tennessee Standard Car Wheel, $21 50@22 00; 
Hanging Rock Standard Car Wheel Cold 
Blast, $26 00@28 00; Hanging Rock Standard 
Car Wheel Warm Blast, $23 00@25 00; Old Car 
Wheels, $00 00@oo oo. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry (new 
classification), $17 40@1790; Southern Coke 
No. 2 eae (new classification), $16 90@ 
1740; Southern Coke No. 3 Foundry (new 
classification), $16 40@16 90; Grey Forge, 
$15 90@16 40; White and Mottled, different 
grades, $15 15@15 65; Silver Grey, different 
grades, $15 99@16 40; Southern Charcoal No.1 
Foundry, $18 75@19 75; Southern Charcoal No. 
1 Mill, $1750@18 00; Southern Car Wheel, 
Standard bran S, $23 50@24 50; Southern Car 
Wheel, other brands, $19 25@21 75; Hanging 
Rock Coke No. 1 Foundry, $18 75@19 75 ; Hang- 
ing Rock Charcoal No. 1 Foundry, "$22 co@ 
2250; Hanging Rock Cold Blast, $24 eed 00 ; 
Hanging Rock Warm Blast, foo 00@oo 00 


LOUISVILLE (reported by Hall Bros. & Co.): 
Hot BLast FounpRy—Southern coke No. 1, 
$17 50@17 75; Southern coke No. 2, $17 00@17 50; 
Southern coke No. 3, $16 oo@16 ‘0; Mahoning 
Valley (Lake ore mixtures), $19 00@19 50; 
Southern charcoal, No. 1, $18 0o@18 50; South- 
ern charcoal, No. 2, $17 50@1800; Missouri 
charcoal, No. 1, $19 oo@19 50; Missouri char- 
coal,No. 2, $18 75@19 00. FORGE—Neutral coke, 
$16 00@16 50; Cold short, $16 00@1650; Mot- 
tled, $14 50@15 00. CAR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $23 00@ 
2350; Southern (other brands), $19 50@20 50; 
Lake Superior, $23 00@23 50. 


St. Louis (reported by Rogers, Meacham & 
Shields): Hot BLAast COKE AND CHARCOAL— 
Southern Coke No. 1, $18 25@18 75; Southern 
Coke No. 2, $17 75@18 25 ; Southern Coke No. 3 
$17 25@17 75; Southern Grey Forge, $1675@ 
1723; Southern Charcoal No.1, $19 75@20 25; 
Southern Charcoal No. 2, $19 2 5@19 75° Missouri 
Charcoal No. 1, $19 75@20 25 ; Missouri Charcoal 
No. 2, $20 00@2050; Ohio Softeners, $20 00@ 
2150. CAR WHEEL AND MALLEABLE IRONS— 
Lake Superior, $23 50@24"s0; Southern, $21 00@ 
2450. CONNELLSVILLE CoxE—East St. Louis, 
$5 65; St. Louis, $5 80. 


BUFFALO (reported by Rogers, Brown & 
Co.): Mahoning and Shenango Valley strong, 
No.1 Foundry, $20 25@o0000; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $19 25 
@oo oo ; Niagara No. 1, $20 25@oo 00 ;. Niagara 
No. 2, $1 25@o0o0 oo ; Niagara No. 3, $18 25 @oo 00; 
Ohio Softener No. 1, $19 50@o00 00; Ohio Sofener 
No. 2, $18 50@oo 00; Lake Superior Charcoal, 
$22 75@o0 00 ; Tennessee Cheresel, $21 25@oo 00; 
Southern Softener No. 1, $19 50@o00 00; South- 
ern Softener No. 2, $19 sonne 00; Alabama Car 
Wheel, $25 50@oo0 00 ; Hanging Rock Charcoal, 
$24 50@o0 00. 


Derroir (reported by William F. Jarvis & 
Co.): Lake Superior Charcoal, all Nuthbers, 
$22 00@23 00; Lake Superior (coke) Bessemer, 
$22 50@23 50; Katahdin (Maine charcoal), $26 oo 
@26 50; Lake Superior Coke, Foundry, all 
ore, $20 50@21 00 ; Pake Superior Coke, Found- 
ry Cinder Mixed, $19 00@20 00; Standard Ohio 
Black Band, $19 75@2050; Southern No. 1, 
$18 50@19 00; Southern Gray Forge, $16 25@ 
16 75; Jackson Count (Ohio). Silvery, $19 25@ 
19 75; Old Car Wheel, $20 00@21 oo. 


PITTSBURGH (reported by A. H. Childs) : 
No. 1 Foundry, $19 00o@19 50; No. 2 Foundry, 
$18 00@18 ee Grey Forge, $17 co@17 35; White 
and Mottied , $16 — 50; Warm Blast Char- 
coal, $20 00@24 00; Cold Blast Charcoal $25 00 
@29 00 ; Bessemer, $20 $20 50@a21 o>. 





CINCINNATI (reported by Rogers, Brown & 
Co.): Hot BLast FounDRY—Ohio and South- 
ern Coke No. 1, $17 50@1S 00 ; Ohio and Southern 
Coke No. 2, $16'50@17 00; Ohio and Southern 
Coke No. 3, $16 00@16 «0; Ohio Soft Stone Coal 
No. 1, $17 50@18 00; Ohio Soft Stone Coal No. 2, 
$16 50@1700; Hanging Rock Charcoal No. 1, 
$21 00@23 00; Hanging Rock Charcoal No. 2, 
$21 00@22 00; Tennessee and Alabamba Char- 
coal No. 1, $18 50@19 00; Tennessee and Ala- 
bama Charcoai No. a $18 00@18 50. FOoRGE— 
Strong Neutral Coke, $15 50@1600; Mottled 
Neutral Coke, $14 50@I5 09; Cold Short Coke 
$15 —- ©, = Wanat AND MALLEABLE— 

uthern Car ee 23 00@2400; Hangin 
Rock Cold Blast, $22 00@25 00 ; Lake Sapeie | 3 
Malleable and Car Wheel, $23 00@25 00, 


MERCHANT IRON AND STEEL. 














Flat Bar. 
BE ee Oe 0 Fs vrseccncucinasvtecsassisasensees 2 00 
4% to 6 by % to1 inch 10 
1% to 6 by 1% to 2inch 40 
1% & 1% by &% to ¥% inch 10 
1 &1% by %to X inch 2 20 
%, % and % by HK to H% inch............cccceersseeeee 2 40 
Round and Square. 
Be ss sci scacepnesvintncisssstadesoenesseucenneined 00 
2 to 2% inch........ 20 
2% to 3% inch 50 
3% to 4inch...... ae 
Gg NE ESS ES 3 50 
4% to 5 inch............ acuiusaedea barneasswlecssapdeeessbeces 3 70 
Oval. 
in TnR IC NOIR cas ncnu cn ccaaaebhhs peusenseeseunneuabonl 2 40 
%to% ‘om. .2 60 
Re .2 80 
ih cisucasusbucendeiuaidessankebasnescensmensaabinasien cone ae 
Half Oval and Half Round. 
1% to 31nch 
%tow¥% inch 
% to % inch.. 
in tidtaatvaianocascunansinataenisxunnadeniones 
ic: cenaaaiiance cs anmanuantmearans 





Heavy Band. 


1% to6b i and 5 OR reer 
t to 1% by 5-16 inch = 

% to % by & and 5-16 inch 
% to % by ¥ and 5-16 inch....... 


Hoops. 


1¥% to 4, Nos. 13 to I5........ 

1¥% to 2, Nos. 16 to 18......... 

1% to 2, No. 19........ Sabiaanceahadebhacneeene 
B3Z £0. 2, NO. BOoecccecceccccces 

TH CO 2, NO. BZ .ccccsccceee 
TIE €O B, DEO. BBiccevccccenceccesceccsccesescooccs 
15-16, 1 and 1%, Nos. 13 to . sahaeeuanan 
15-16, 1 and 1%, Nos. 16 to 

15-16, 1 and 1%, Nos. 19 aad 20 
15-16, rand 1%, No. 21 
15-16, 1and 1%, No. 22... 
FH, NOS. 13 tO 15... .seeeeeee 
%, Nos. 16 to 18..... 

%, Nos. 19 and 20 

hs BE, Bh cceccocccccscscsnccvescocsoceccsoevece 
Bie in A nc ocecdbamenatncsacesescosbvnesisecens 
13-16, Nos. 13 to I5... ; 

13-16, Nos. 16 to 18. 
13-16, Nos. 19 and 20.. 
13-16, No. 































11-16, NOB. 13 CO TS ..cccccccccccceces 
ee eee 
11-16, NOS. 19 ANA 20.........eee000 
TEED, BUD. BE cccvtccccce-ccccscccscecccsosencsocnsoceneconsnseen 


%, Nos. 13 to! 
¥%, NOS. 16 tO 18........0-.00 
%, Nos. 19 and 20 


SSESRIISESSES TSS 


Light Band. 


13% tO 6 Dy VY tO 3-16 Ath......sseccerererereeseeeeeeenenes 
1% to 6 by Nos. 11 and 12..... 5 
1 to 1% by &% to 3-16 in......... 
1 to 1% by Nos. 11 and 12..... 
% and 13-16 by % to 3-16 in 
% and 13-16 by Nos. 11 and 12......0000+ 
¥% and 11-16 by % to 3-16 im...... c.esseeee 
% and 11-16 by Nos. 11 and 12..........05 ae 
H% and 9-16 by % tO 3-16 iM. ......ccceececesseseresenes 

and 9-16 by Nos. 11 ANd 12......000000 sovces 

Dy 96 CO 9-16 A22....cccccrcrcccceccceccecsccecceseesscsees 
3G Dy NOS, 11 ANd 12.....ccseeererevere peebaminannvatennes 


BaBAaAaRRRHD 
SFSSSISESTIS 





Wagon Box Iron. 


% i. beveled edge, by Nos. 11 and 12...... 3 00 
% inch sg 
% inch, 
H inch, 





No. 10 to 14 
No. 15 

No. 
No. 22 to 24...... ° 

No. 25 to 26 

=: eae 

BIO; MBs vacevevsenecssesecens pnuubecanetessbeveuswenbedheasoxsyeden 





Iron Boiler Plates. 


Tank, ¥ inch and heavier 
C No.1, = sid 
CHNo.1 fe rei 
CH Flange, “ 7 
Extra Flange, ¥ 
Solid Fire Box - 











Marine Flange 

PR SN rctoutaneicesvcosvisavesdeuiedsnsiekdvdciveamuban cto. 4 80 
Above includes plates 90 inches wide. 

go tu 96 in. wide yc Ib extra 

96 to 100 in. =... 

100 to 104 in. wide... IT 

SES GD TE AIR, Wi sccsisscncossvivenccocciseustenceees special 


American Cast Tool Steel. 


see eeeeeenes see eeeceeseeseeaes 





ROUND, SQUARE AND OCTAGON. cts. Ibs 
TtO Zim. IMClUSIVE...........ccrrrccrrrerrescerrereeeees 09 
g16toM%in “ 
7-16 to + Anaan 2% to 3 in....... 
MRAP AM iciscoukbadediecansavininceocacencssacssseisaentaaede 
iy OO EEN IE Bence. cxccencencncccoveccsacesccese 
¥%to 6in 


SOOO eee e enna eeeree ere eeeseeeeeseseeseee 





steeceseeceseres 





2 to 9-16 wide by 2 to % thick....................00 Set 
Bessemer and O. H. Steel. 
price, 





Cutter Shoes, tapered and burr. bid 
English Tool Steel. 








DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron, 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, O. 





TUTTLE, OGLEBAY & CO., 


Commission Dealers in 


rrom = Ores. 
FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 
CLEVELAND, OHIO. 





J. H. OUTHWAITE. W. G. POLLOCK. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


Tron Ore, 


Perry-Payne B’ld’g, Cleveland, O. 


THE CONDIT-FULLER €0., 


Pig and Bar Iron, 
CLEVELAND, OHIO. 


Pickands, Mather & Co., 
IRON ORE .- . 


— AND — 

PIG IRON 

Corner Bank and Superior Streets, 
CLEVELAND, O. 


















REY Ovi cncctscececnnsccnnnecsecensncsons Sencetbeensnesieceacee 
Hobson’ s ‘‘ Best”’ 

“ Choice ”’ 

Burden Boiler Rivets. 
%, %, 11-16 and ¥% inches diameter.............. -4 00 
Bridge %, %, 11-16 and % inch diam............ 4 00 
SCRAP IRON AND OLD METAL. 

NET TONS 

RO. FR. BR. WOU SCTAD..0ccccsccccesescoseced $20 00 
NO. I WrOUgNt SCTAP.......cececeeeeeeeeeee see 18 00 
Wo. F Machine CASt SCTAD......ccccovccsccesceeee 14 00 
IIE IEE ccntncinnsacnbicseuhandnasincaasabemneenssnsexces 24 00 
Axle turmings..........cccccrsrrsrees cooscersseccese 16 00 
Wrought turning (free from casbt)........... 13 50 
ME NINN cocci Jsssernpeaentenaeonnssnneunonanaes 10 00 
Uncut wrought iron boilers......... oss ae 
Steel boiler plates....................+s a 
ID TENET cccnabes ocesentens cansnnnacesscoteversecccsate 
Pipes and flues (Clean)..................00 
NE BIE ceoncancasenessscasscocess 
Hoop and band iron 
GHOSE IF O2...00000000000- 


Wrought drillings 
Malleable iron......... 


nic acecscconnesssnsecnseataaanatones 
Old steel rails... 
Old car wheels.... 
Old copper............... 
No. 1H. red Brass... 
Heavy yellow brass... 
Light yellow brass.. 


OS, ee 
Tea REL 
OS 





H. N. HILL & CoO. 


Manufacturers’ Agents’ for 
BOILER TOBES. 
PLATE SiEEL. 
BoILER RIVETS. 
NoRWAY IRON RIVETS. 
SMOKE STACK AND GASOMETER RIVETS. 
BaR IRON. 
BAR STEEL. 
STEEL AND IRON ANGLES. 
SHEET IRON. 
SHEET STEEL. 
RAILROAD AND BOAT SPIKES. 
WROUGHT IRON PIPE AND FITTINGS. 
PULLEYS, HANGERS AND COUPLINGS. 
BeaAMS AND CHANNELS. 
STEEL RAILS AND CASTINGS, 
GALVANIZED SHEET. 
PORTABLE FORGES. 
RAILROAD AND MACHISTS’ SUPPLIES. 


813 PERRY-PAYNE BUILDING, 
Telephone 95. 








MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling | 


R.R. Capacity, 3,000 tons daily. 
Office, 29 Mercantile Bank Bullding, 
CLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 
Tas. PatTexson, Sales Agent 


CLEVELAND, 0. | 


PITTSBURGH & WHEELING COAL CO., | 





E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 


AND METALS. 


Cleveland, - Ohio. 


Hoisting Engines 


OF ALL SIZES. 














Address, 


JOHN F. BYERS, 
RAVENNA, 0 








MANUFACTURERS OF 


Works. 


2and 44 Columbus St., 
37 Winter St., 


CLEVELAND. OHIO. 


FOREST CITY 
Chaplet Stems. 

LARGE HEAD RIVETS for stacks, 
Gasometers, Etc. 


Machine 


an 





Wrought Iron Chaplets and 


Works: 49, 





ye MACHINE WORKS 


ORT WAYNE 
=<" bag? lg 


| R 
PSF wood Worknc 
. eee MACHINERY. 
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MACHINERY SUPPLY MARKET. 











Anvils. 
MADR isses oveccesenceseceonccnesesccscoocccsesenth wii 
MTR cnc cnssce scvecscteieniaes deiiicsevseceamressccicves ¥ gk 
Blacksmiths’ 

EGE sicne - cosenecvecen ces sonenasee vosned 
BRONG....ccrccsccesvcsccccescsesevece eovee ceccoceed dis 10@50 
Belting. 

Boston Belting Co’s oo — pe eg 5 

xtra...... onsen 10 

sed ” ~ best... sevvienencoubinntdl dis 55 
Hoyt’s Short Lap.....cccsecscecseeereseeeeeeseeeeees dis 45 


Cleveland Rubber Co. extra standard dis bom io 
Shultz Raw Hide Leather Belting, single, 



















pidsecenenpbeseuscousntnvapeoetooecsosecensscccoosoccsscand is 35&5 
Shultz Raw Hide Leather Belting, double, 
and Light Double.........0...-cecsesceeeee dis 35&5 
Standard, oak tanned............cscceeeeeeee dis see 
Alexander Brothers’ pure oak tanned. ...dis 45 
Blowers and Exhausters. 
B. B Wturtevant’s..0.0cccccse sevcccccccsccecsseccoees dis 20 
Boston Blower Co.,.......ccccccesesseeeseeseeeceenes dis 35 
TOTO cece ccvsecccvcevcecoscssesooscocsecescooovaccceseeed dis 55 
Borax. 
sepsuvoseussososn ues B Bok @10% 
Chalk. 
WRIEO ccccccescccscccccoccecsocsscnscsesnsosnes cocoes % gross 50 
White Crayon. Lsomnnaieensens’ % gross 12@12% dis 10 
Elllsevesssécscessesesecssovess sistontesessncsese vecsnszoccesel dis 70 
Blue....... kciuuasalaneniadsiiphcansmmmenbcviebeietse siete dis 85 
Chucks. 
Cushman’s 4 Jaw Independent..... sooreeG iB 45 
Combination ‘ dis 40 
#6 Geared Scroll......ccceeeeeereeenees dis 30 
is 2 Jaw Brass Workers............. dis 30 
6a Silicscikciivausasnebssatancecienstoe-acocewed dis 35 
Wescott’s Scroll Combination... «is 30 
Independent.......... dis 45 


sae Little Grant Drill. 
Horton’s Universal 
<6 Independent.. 
National Combination. 





Sweetland 6 dis 40 
Skinner dis 40 
Ind dis 40 
Almond Dril eeotenvec dis 25 
OTBE —_ crecccccccceccccsoececece dis 15 
SRE dis 30 
Cutters and Reamers. 
SIMI cs sccveccan cbdconsen cocstenseatienetesed dis 10@15 
Pratt & Whitmey.........cccccrcseeseeeceeere dis 10@15 
Standard.........ccccccccccccccccrsrscccevssevevereses dis 10@15 
Brown & Sharpe, an oS) ae dis 15 
Gear Cutters............ eoveeGi 8 15 
Crowbars. 
SNE, IINNIL <5 scconseegubecstesetnenssaueunsensenoueaan Bb 
Tron, Btee] POints.......ccccrsereeeeeereeeveeseenes YR; 
Drill and Drill Stocks. 
Trovlst Arills.......c.0...c.ccccscserceseoccevseeseees ate 50&10 
Morse Taper and Straight shank t 
BIE". ..coccccccccccresccccccosccosescccosrssecssocseees dis 50&10 


Morse Ta er and Straight shank Larger 





sredddeda tavsed Weaceavstahaovoossciressiiessestd is 25 
ana dis 25 
+-Gis 50&10 
Cleveland............. eeebsaniesbeiaseins cxausene dis 50&10 
Emery. 
No. 4 to No. 54to Flour, C. F. 
gr 150. gr. F. FF. 
Kegs, # D............ 4c 2 2%c 
$ kegs vn ee 4%e 5c 2%c 
kegs # D.......... 4ac 5iec 3c 
1oMcans,10in case c 6%c 5 c¢ 
10 cans, lessthan 
Diicccenseias cusacoussecas Ie ¢ 10 ¢ 7c 
Emery Cloth and Paper. 
Barder, Adamson & Co.......... pacpannsenesd dis 40@46 
H. H. Barton 











TTI EO coce cvs cocooccccecevecccecoccoscessssecoses dis 15@20 
III << cocthnnera siagensobsaberetannnaat? dis aaah 
8 





I os ciccasennsontal dis Gol s0@ S08 108 10 

- >» Se Pie dis 25 
Kearney & Foot............... dis 60& 10@60& 10& 10 
Black Diamond................. dis 60& 10@60& 10& 10 
Arcade dis 60& 10@62& 10& 10 











Disston’s dis 65@70 
Western ...dis 70 
Stub’s.... dis 25 
Grobet’s...... ..... dis 30 
Reynolds Bros.’ Hand Cut........cccccsssseeee dis 50 
Hammers, 
SESE Ts ssc nsdcasshaoabebeeuacssunsbincasnsvaces peseasasass dis 40 
Atha new BEOC, TAM. TE, We Pececccocccescoccscecosses dis 50 
Heavy hamiers and sledges under 5 Ds. ee 


over 5 Ibs 14c, new list. 
Jack Screws, 
Illinois Bolt Co. list............... asagnesnena pon ++eeGis 70 
Nats and Washers. 


Size of bolt inches bs ad 4) if % 4 4 
MBO. oreccerccnescocese 

eee a 5% 11% a é sh 38 3 : 

Washers 4 +4 4 





8 
In lots less a08 100 ad y > add Xe. 
boxes add rc to list. 
cea (wire.) 


aed MART EA, TF ecoccocesosccecee sevesacescscond dis 70 &10 
rd i> "ialis, ¥ p Seg en card rate 
{ Lene thas car iotabe-to 
Oilers. 
SR ETON. «ss cccnchsunandacsenatsonsabateatonaanans dis 60 
MRSS BEE CODES .cccceccosscccesscccsccessces evens dis 50 
Malleable oe yond wie 1, $3.60; hye 2, $4.00; 
MO. 3, $4.40 B AOS........crerssereeneee is y9@10&10 
Packing, Steam. 

Boston Belting Co........ccccs-seseeceee espanaasa’l dis 60 
American Packing Hemp psssanaseanevuabal $8 Dio@i1 

Russia Packing ~ * 


Italian Packing 
Plumbago Piston 
Morrison’s “ 





























Picks. 
Railroads, 7 GD Ticestscccevesccescoses a 4 dis 60 
0 7 DB......c.ceeeceeeee sescseeeeeplZ Gis 60 
Pulleys. 
Iron Pulleys, Walker List 
Medart Pulleys............c.sccceeseee 
Split Wood Pulleys.............ccccccecersscceesers 
Rivets. 
Iron, Thousand, list November 17, 
ecbnnsdedudsountnsescets. oppesecenennoosouscocssecessteeseueted dis 50 
Iron, Ordinary, Cooper’s Block and Carriage 
list November TO ceroresesncnennccsowerscsavieteneal dis 50 
Copper dis 59@50& 10 
Rope. 

Manilla, % inch and OveT...........c0ces00+ Bis 
Sisal, % inch and OVE ..........0...csesceeeeees 3 Di 
Sand Paper. 

Be Mi ON i enicincssnonacecseciacunians cesoneed dis 40@40&10 
BE, EX. BASCOM’... ccovceroccccvccescccesceveed dis 4 o& 10 
New England Flint pease eneniuoneed dis 4 
Barton's Garnet. 
TESS COS SPORT secevsccccccvsscccccvecescecessenes 
ae 

63 Scroll 

Hack Saw Stubs. 
“ Eurek 
*s a 





Saw Swages Disston’s. 
Atkins’ icular Saws.. 


- Wood Sa 


= Dexter Cross-cuts............ dis soc 
ee: =" . . sisavcaunnel dis 30c 
= Tuttle Tooth Cross-cuts..dis 25¢ 
165 One-man Cross-cuts......... dis 32¢ 
WEG, 7: TER ses catsosannpeaccecensseved dis age per pair 
No. 6 = dis 16c 





Excelsior Saw Tools 
Perfection 











Screws. 

Wood Screws—List Jan 27, 1889 
UE NE. TOI vse vccceceveccsenksisscncscetniovnnvene dis 50 
ees EL eee dis 40 
Flat head Drass........ccrccoccccccsccccccccccces covees dis 45 
ROUNG HERA BIASES oecccececcssccssercoccecssccesoceesd dis 
Square Ca .-dis = 
Hexagon .-dis 60 
Set C. Ws ccasassunpccisatsiedececiesaasesonscoeel dis 70 
Machine, fiat head, iron........ mean dis 55 
Machine, round head, Bi cssccccoseserpeonnanns dis 50 

Bench and hand— 
OT narnraprore dis 75@75&10 
Coach, patent gimlet point 875 


Shovels and Spades. 
Ames’ list November 1, 1885 












TROBE 0 ceccossscsrceccesseenssacenee J 25 
Hussey & Binns, railroad..............ceceees 00 
Taps. 

Cards, Hand and Nut to 2 a dis 50 
Carpenters’ sig vs i 

Morse “9 ” 

Pratt & Whitney bad 

Machine Screw Taps 2 

Pipe ae to 2% "ERR 
Stay Bolt Taps........... 

SD IEEE “RNIN oi ccnddadsacnbbiusaheansonacsancaceaid d 
Pulley Tap,........00.. seo 





Twine. BC. B. 
No. 12, Flax Twine, ¥ and ¥Db Balls... -21C@29¢ 
















18 7 % -- 18C@28e 
0. 36 “ “ d\ “ -16¢@27¢ 
=Fiy Hemp, % 8 & Bd > Balls (Spring Twine) 11¥gc 
ly Kes eouusenas abenccubenesan 12@12K%c 
sPly a % Bais ES 1m1@iu1ke 
otton weenie. 5 Balls to D...........0... 15@16c 
Vises. 
SET URINE... <n ccsatennnscasbaenpenssesnenasanganseentannal 
Parker’ S.......ccccceceees 
POMtISB..00000ccereovcccceveseccecoces 
Stephen’s.... 
Barrett’s......ccccscccccsescvccceces 
Miller’s Falls. 
Merrill’s............ 
SEE RS, SOS 
Maneer’s machinist 
Wire. 
New List, Joa. 6, 1884 
BOR OG BING COO ones sence cescanssscscnascacent a5 
Bright and annesicd, Nos. 0@18...dis 3 
Nos. 19@26..dis 757 ¥ 
se baa Nos. as dis 75&10& § 
Coppered Nos. o to 18, market list..dis 70& 5 
Galvanized Nos.oto18 “vcs dis 6 
Tinned market No. 0 to 18.........:006 serves wr 4 
Cast steel.........ccccrrcccrrrsecsccrcescrccersssccseserooes 850 
Tinned Broom Wire.............000+ dis jes rote 
Annealed Fence, Nos. 8 and 9........0. sessesees 875 
Annealed Grape, UR, TY OI BA ccosscianeceaamsend dis 75 
Stub’s Steel Wire regular............ $6.00@D dis 30 
Wrenches, 
Coe’s genuine, cash in ten dayg............+4. dis 
Girard Standard S 
Agricultural ssasecneese 
Mechanics’ .....ccroreccocccssccossssssocceees dis 55&10,& 3 
Bemis & Call’s Combination ..............0000+ dis 35 
Donohue’s EngineerS.........ccccsscsseseeees dis 20&10 
Lamson & Sessions Engineerg............... dis 60 
Billings & Spencer’s Drop Forged..... aneed dis 10 
Wise e 0 “dencenaced 8 10 
Alligator a jansuthent dis 40 
J . s 
Williams, White 


&co., 
Moline, Illinois 


MANUFACTURERS OF 


DROP PRESSES, 


The Forging and Bend 
ing Machine, 


The Bulldoze: 


DOUBLE AND SINGLE 


Punch and Shears. 


THE IMPROVED 


xaxoeen, J0stice Spring Hammer. 





18 and 20-inch Engine Lathes, 


With splined screw feed, with or without 
power cross feed and rod feed. 


HEAVY, ACCURATE, WELL-FINISHED. 


Write for cuts and prices. We build a complete 


line of foot and power lathes, and machinists’ 
tools and supplies. Catalogues free. 


THE SEBASTIAN-MAY CO., 


164 W. Second St., CINCINNATI, O. 








Webster, Camp & Lane Machine Co. 






MANUFACTURERS OF 


Mining Machinery, 


improved Band Friction 
Hoisting Machinery, Geared 
or Direct Acting, for round or 
flat rope. 


Wire Rope Haulage 
Machinery, 
Endless or Tail Rope 
Systems.) 


CORNISH PLUNGER ANDO 
BUCKET LIFT PUMPS. 


Automatic or Slide Valve Steam Engines, Sheaves. 
Cages, Buckets, Etc. 


a@@Send for Catalogue D. 


134 N. Main St., AKRON, OHIO. 





THE THOS.D.WEST FOUNDRY co. 


CLEVELAND,O. 


TT in 


ms co FE. AA MV 


IRON. CASTINGS. 


DAILY MELTING CAPACITY 7S TONS-SPECIAL 
FACILITIES FOR ECONOMICALY TURNING OUT 
SMOOTH CLEAN CASTINGS. 
DUPLICATE WORKA SPECIALTY 








A FULL LINE 


LOW PRICES. 


Planing, Matching, Molding, Tenon- 
Ing, Mortising, Boring, Shap- 
ing, Carving, Etc. 


Complete Outtits. 


Write for our New Illustrated Catalogue (just out) and our Latest Price List. 
Mention this paper. 


FRANK & CO., 


176 Terrace Street, BUFFALO, N. Y. 








* 


(ahem js 1m, = 2 { 


ag 





Lubricator for 


Traction, Portable 
and all other small 
engines, 


pumps. 
Bingle PM ee 7 Thy 





IMPROVED 


Unique Automatic 


Steam 


LUBRICATORS. 


Indorsed by Leading Engine Builders. 


Manufactured under strong patents, 
lidity of which is acknowledged. 
or Illustrated Pamphlet and Price List fully 


describing above, address 


UNIQUE LUBRICATOR CoO., 
Mansfield, Ohio. 


Active Agents Wanted. 


offered Dealers and Jobbers. 


Sight-Feed 


the va- 


Special inducements ary Engines. 








Lubricator for Station- 


Double Cnonection. 
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ee 


en 


ae 

























Po ee ee ee 
















ja 


~ pg Serer iereene eco ona” 


‘Tem IRonN Trapp Revirw. 








OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 
OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


TME AERATED FUEL (CO. 


Represented by { wi. PICKETT, SON & CO., 170 Lake 8T. CHICAGO, ILL. 
KALAMAZOO SPRING & AXLE CO., Katamazoo, Micn. 





25 MAIN STREET, SPRINCFIELD, MA 

FORGING, WELDING, BRAZING, MELTING, ANNEALING, ‘ARDENING, TEMPERING. 
THE GILBERT & BARKER MFG. CO., Springfield, New York and Boston, General Agents for U. S. 

W.S. COLLINS, 171 Broaoway (suits 24), NEW YORK. 


CHILION JONES, Gananoque, ONTARIO. 
G. M. SMITH, Los Anaetes, Cat. 
C. S. BARROWS, 6 Wave Bioa., CLeveLann, O. 


SFSEND FOR CATALOCUES. +2 
































HARDWARE MARKET. 
Augers and Bits. 

OMIMON AUK|ETS ANA DIB......ccccececevres seeees dis 70 

MTS Biconsensisececousaesoncssdnsacassesenesconeseesees dis 60&5 
Cook’s Douglass Mfg. Co dis 55 
Russell Jennings’ augers and ata: dis 25 
a my Bits, Clark’s small, $18; 

Ee eee dis 356: 

Hollow Augers, Ives’ 8 aks 
Hollow Augers, Bonney’s Adjust. 8 

Msg Mi antan vanens scaicenescheacavacsuchaianiensens * 40&10 
Hollow r, Augers, Stearns’ Adjust. 
Gi nie t st “ais _ 

mile S$, COMmMON.......... Oss 2 
Standard Bit Stock Dillan nna ds Toms 
Ship Augers is conto 
Axes. 
Makers’ and Special a 
First quality Pdox. 3506 75 
Othe4rS....ccccccccccccccercccecccsccccee cccces Pdosz. $5 75@6 
Full ‘polished Sooke 
Bolts. 

Cast iron barrel bolts..... dis 70 
Cast iron shutter bolts, etc...........sceereees dis 70 
Cast iron chain bolts.......... dis 10 





Ives’ patent door bolt 
































Wrought iron barrel bolts.. cocccccvccceGhl® FO 
Wrought iron square I xsscsiduniinaalaceeil dis 70 
Wrought shutter bolts......... ...ccccseeee. dis 60&10 
Sargent’s list 
Carriage, common, new list...... « 8 70& 1244 
Tire, common, new list dis 70 
Carriage and tire, Philadelphia pat- 

ROP i <chhccssesase dis 75&10 
BtOve DOLES....cccccccccscecccccccccccscocsce ccvccecesced dis 62 
EE Sa dis 
Machine.......cccccescsccccoccsecee dis 75&1 

ED scnisasersee dis 75&10&80 

Buckets, Elevator. 
dis so&10 
Butte. 
Wrought brass. dis 75&10 
Cast brass, loose joint...............s.ssssseesees dis 33 
jones dis so&10&s@6o&5 

ast joint, NArrow................ 8 I 
Fast joint: OO dis §5&10&5@60&10 
Loose joint dis 70 
Loose joint, jap dis 70 
Loose joint, jap. with acorns..................4 dis 70 
Loose pin, acorns dis 70 
Loose pin, japanned acorn,..........cseeeeeees dis 70 





Loose pin, acorns, jap. plated tips.. 
Wrought steel— 


Wrought, fast joint, marrow......cecsseceseeees dis 70 
Wrought, fast joint, broad....... .dis 70 
Wrought, loose joint, broad. .dis 70 
Table Butts, back flaps, UT scoumenaectesencsneas 


Regular inside blind 
— santo blind....... 


Ante e eee eeeee ee eee eeeree esses seeses eee eeeeetessoes 


Trace, 6%-10-2.. 
Trace, 6%-10-3 
Trace, 7-10-2.. - 

German Halter Chain, list a 1887...dis 50&10 
German Coil, list of June, 1887..dis 5081 





Galvanized Pump REID iéccchin sdsessahatann 
OCH COIs, LEO 200000 seccsenscoccesccccveces dis 75@7 
ack Chain, MUNIN Ca sethincaceuaccatanccal dis 
Chisels. 
Socket Framing and Firmet.................0004 dis 75 


Socket Framing and Firmer, Buck Bros..dis 30 
Gectent Firmer and Framing, L. & 











i, ERED cotataneccnsunvercenaeiy sectaanctl dis 3085 
Tanged Firmers. a 8 40&10 
Cutlery. 

Table......... net 
Excelsior Pocket............s000 net 
Gimlets. 

Nail and Spike.........ccccccrce ssscesescses dis I 
Double Og Ae se pes 
TEnaP*. cane cansenscsassoasaine 8 gross $12, dis as@as&e 
Hangers. 


Barn door, old patterns..... 
Cisaan, (Anti- riction) 








Terry’s Patent ee Sin. , $12; 4 in. » $10, « dis 50&5 
PRPRMOG cc ceccoccrsecccssccececsccoscccnsnsconensessors is 40810 





oe . ails. 


No. Io 8 
Ausable, #@D.. re pA 25 p 2 dis ahugutul= 





Putnam, $P. 18 19 20 21 23... 
TOIT cccossdsecocnonsed ssccsctassessts dis ee 
Horse Shoes. 

Burden, at factOry..........ccresrceerseeees $ keg $4 00 

OE a a Co., Perkins’ Imp. at 
factory............ 8 keg $4 00 

PF ‘aees, At FACTOTY.......0..secereeee ® keg $5 00 

Knobs. 
Carriage, Japenuet. waconecoen 8 gross Os dis 60&10 
Base, rubber tip.......cccecceseeceseeseeeees 8 70&10&5 


Door mineral.........0++ se 
Door Por. j apeqnes. 
Door Por. nic 

Door Por. plated 


Hemacite door en new list... we 40&10@ 
esc 





P. & F. Corbear, Locks and Bronse Qeeods. 
Door locks, Lm and latches............00+.+ dis @ 
KBecutcheons and Weys........cecvssereverereees hl GO 








Padlocks and padlock keys..............00+ dis 66% 
Bell pulls, mineral, porcelain and jet.......dis 60 
Bell pulls, genuine TONBE...ccccccossccccces dis 

Lever bell pulls, genuine bronze........ 
Butts’, genuine Dronze........cceceseeeees 
Butts’ bronze plated... 
Store door locks and latches............... 
BLOTS BOOT TAMA IED. 200. vecscescocessovcseccases 
Shutter hinges&flaps, genuine bronze.di 
Shutter hinges, bronze plated 
Flush bolts, genuine bronze... 
Shutter knobs. genuine bronze 
Shutter bars, genuine bronze. 














Sash lifts, genuine bronze......... ad 
Sash pulls and plates, genuine bronze.....dis 60 
Push plates, genuine bronze dis 60 
Drawer pull, genuine bronze................ dis 66% 
Letter box ee, genuine bronze... .dis gor 
Barn door SE ee: dis 


Plumbs and Levels, 
Standard list.. > 70& 10@70& 10& 10 






Pocket levels. is 708&10@70&10&10 
Davis’ inclinometers ae 10&10 
Pumps. 

Cistern, best makers..................... is 1 


Pitcher! spout, best makers TO Ne 
Pitcher spout,cheaper goods dis 7085@70& 1085 
Pokes, Animal. 











Bishop’sI. X. L B doz $6 co 

oo kf ee: $8 doz $5 25 

ae ® doz $3 75 

Bishop’s American................ceeseeceeeee 8 doz $2 75 
Rakes. 

Cast steel dis 65&5 
RMB NOR RR since ececccctccssaseesesecesecoees -esced dis 70@70&5 
Razors. 

. R. Torrey Razor Co dis 20 
ostenholme & Butcher............. $1084 ..dis 10 
WE SOUT ececsncecsnsexcsshacicdssentés ccecctecs $9 50 net 

Scales. 
Hatch, Counter, No. 171...........c..000 8 doz $21 oo 
Hatch, Le eee $B dox $6 75@7 00 
Chatillon’s Grocers .-.scsccscsscosoe ssnssesesesese 50 
amily Turnbulls dis 30@30&10 





Scale ms, List of January 
12, 1882 dis 50& 10@50& 10&4 
Screw Dr vers. 
Stanley R. & LL. Co.’s Varnished 
OS Ee aan dis 65&10 
Stanley R. & L. Co.’s Black Handles..dis 60&10 








Sets interchangeables............... ® doz $18 dis 25 
Squares. 


Steel and iron... ne 
SS SSS RE ke 
Disston’s try square and T bevells..... 
Winterbottom’s try and miter.......... 
Tacks, Brads, Etc. 
New List, January 2, 1888. 
American iron carpet tacks all kinds 








dis 70&5 
Steel carpet tacks all kinds.................. dis 70&5 
Swedes iron enepet tacks, all kinds....dis 70&5 
i Re 8 70&5 
Swedes iron Upholsterers’ tacks..........dis 70&5 
Tinned Swedes iron tacks..................00 dis 70&5 
Tinned Swedes iron Upholsterers’ 

NINN ccacascrctn taken oceatachanngsescanesanonseied dis 7o&10 
American iron cut tackg.................. dis 674%&5 
RRS is 50 
Copper Snishing and trunk sstis Gadeas dis 50&00 
Cigar box nails dis rz 
Finishing MII a snsatetencashasaanacsapaisahceosemied 4 


Hungarian nails and miners’ tacks.dis bates 

Gimp, and lace tacks cananeannn dis 70&5 

tinned. dis 66&10 

Trunk and clout nails..... 

Tinned trunk&clout nails.. “ 
Basket nails 

EET ORIEN oc sncas occ ocecncncnnsecoesonnsoaeasail 


Tinned cap 










CEM MAIIG.......ccccccocccccoll 6D 








J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, er and Treasurer. 





GEO. P. BURWELL, Gen’! Agt., 208 Superior 
St., Cleveland, O. 

C. A. BURWXLL, Chief Inspector, 208 Superior 
St., Cleveland, 6. 


A.D. BAITH Special Agt., 208 Superior &t., 
Cleveland, at 
RB. D. BRIGGS, Special Agt., 208 Guperier &t., 
Cleveland, O. 


J. 8. WOLCOTT, Special Agt., Akron, @. 











8 th Th) 

7 « IN DOSS” DIOP nangers 
“ Te ' 
- gg BECAUSE 
x BE % 

2] E g® DESICN is approved by all practical men. 
4 Ro STRENCTH is ample where principal strains are. 
fas) °.4 DRIP CU PS are lifted free without spilling any oil. 
«< “4G, ADJUSTING SCREWS sre made a good fit. 
Sg BOXES are easy to fit up and will not throw oil. 
bg BOLT SLOTS are long enough for good adjustment. 
e* SIZES are marked on every casting. 
< —— 





Special Prices to the trade. TRY THEM AND SEE. 


SAMUEL C. TATUM & CO., cindinnatis Sino. 


ALSO MACHINE-MADE PULLEY CASTINGS. 





ron nNE OO CE LES. 


o 
mc Uo HE _—— 


> onpaemenettl maine 
Wrought iron open hexagonal turnbuckles. The only buckle made that has 





a perfect wrench Made from charcoal 


hold. iron. 


THE CENTRAL IRON & STEEL COMPANY, 
BRAZIL, IND. 


a@Sole Manufacturer. 


B. BARRETT’S SONS & CO., 


MANUFACTURERS OF THE 


Barrett-Laughlin Car Box Steel Axles and Chilled Wheels 













Coal, Mining and Quarry 
CARS. 5 


THE BARRETT-LAUGHLIN 


CAR BOX 
Patented Dec. 6, 1887. 


Sas oi” 
A@Send for Descriptive Circular and Price List. WOOSTER, OHIO. 


THE W. BINGHAM HARDWARE (O., 


146, 148 AND 1650 WATER STREET, 


CLEVELAND, OHIO. 


HARDWARE, IRON, NAILS AND METALS 


OF EVERY DESCRIPTION 
Rallway, Machinists’ and Miners’ Supplies. 


WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL 


MALLEABLE AND CAST GAS AND WATER FITTINGS. 





Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Pennsylvania 
Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves ; Boston Belting Co.’s 
Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 


STUBS, GROBET & ROTHERY FILES, ETC., ETC. 


a Hulet, Holmes & Co. 
Fy enc 


MANUFACTURERS OF THE 
CELEBRATED 























Eclipse Folding Clothes Bars, 


The latest and best Clothes Bars on the market. Also manufacturers of 
Pick Handles from Second Growth Hickory. These Pick Handles are 
yt yt all siwes, and for beauty of finish cannot be groatied. erie for circu- 


Berga, Ouro. 





rice list. HULET, HO 
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TH» Iron ‘TRADE ReEvIEw. 








Classified List of Advertisers. 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (t) once a month; 
the double dagger (}) once in three weeks. 








PAGE. 
Aluminum— 
Cowles Electric wane *. Aluminum 
Co., Cleveland.......... ‘ oe Se 
Animal Pokes— 
A. W. Bishop, Berea, O..........-cccecessesreeeeeees 16 
Bath Tubs — 


*Michigan Bath Tub Co.. Homer, Mich.... 16 
tInstantanous Water Heating Co. , Chica- 


HO, Il......cccccorscccccesceccesrocccesessocccocesccosssens 
Blowers— 
Buffalo Forge Co., Buffalo, N. Y..........++ 23 
Boring Machines— 
*J. H. Osborne & Co., Union City, Ind..... 15 
Bolts and Bolt Machinery— 


Upson Nut Co., Cleveland..............s0s:ss00++ 20 
Colwell & Collins, Norway — Co., Cleve- 





land.. 20 
*Seaton “Mfg. "Co., Cleveland... —_ 
Brick and Tile Machines— 
D. J. C. Arnold, New London, 0O.......00...... 18 
Beltings— 
Akron Belting Co., Akron, O.....cccsccceereees 15 
Belt Holders— 
*W. R. Santley & Co., Wellington, O........ 13 
Boilers and Boiler Attachments— 
C. McNeil & Co., Akron, O........cccceeeeeeeee 20 
Enterprise Boiler Co., Youngstown, Pa seni : 


2? 
Unique Lubricator Co., Mansfield, O........ 18 

Columbia Injector Co., Cleveland..........0-. 16 

Penberthy Injector Co., Detroit, Mich...... 24 

Detroit Lubricator Co., Detroit, Mich...... ™4 

Wm. B. Pollock & Co., Youngstown, 2 ae 22 

Alliance Steam Boiler Works, Alliance, O 20 
Bolt Cutters— 

H. B. Brown & Co., East Hampton, Ct...... 2i 
Burglar Alarms— 

Cuyahoga Manufacturing Co., Cleveland.. 16 
Bicycles— 

Lozier & Yost, Toledo, O.........:.cseecseeeeeeeees 13 
Car Axles— 

B. Barrett’s Sons & Co., Wooster, O......... 19 
Chaplets— 

Forest City Machine Works, Cleveland... 17 
Coal and Coke— 

ere & hatsuemnnedl -_ mei a 


TRG... 0.000 eesescovessspnccces 37 
Cranes and berche— 
Wm. Tod & Co., Youngstown, O............s00«+ 22 
Harmar Foundry & Machine Co., Har- 
MATL, O......ccceerreccccerrersccrerseecesssccessessseesoees 22 
Car Wheels— 
Bowler & Co., Cleveland.......... ... otins ¥nacescns 23 
Clothes Bars— 
Hulet, Holmes & Co., Berea, O.....000+.seeeee 19 
Damper Regulators— 
*Curtis Regulator Co., Boston, Mass....... Il 
Die Makers. 
Avery Stamping Co., Cleveland..............+ 13 


Door Hangers— 
Taylor and Boggis Fdy. Co., Cleveland..... 24 
Drilling Machines— 


Universal Radial Drill Co., Cincinnati, O.. 16 

*Lodge, & pone Machine Tool Co., Cin- 
cinnati, O Saatesenacoteanimsuened Miaeibetecertstthesseess — 

W. F. & John Barnes’ Co., Rockford, Ills.. 22 


Drop Presses— 


Williams, White & Co., Moline, I1l............ 18 
Engineers and Contractors— 

E. H. Jones & Co., Cleveland..........-.ssseeseeees 22 
Elevators— 

L. 8. Graves & Co., Rochester, N. Y.......... 14 
Explosives— 

Hercules Powder Co., Cleveland..............+++ 23 


Electrical Manufactures— 
¢Cleveland Electrical Mfg. Co., Cleveland _ 


Brush Electric Co., Cleveland... o 39 
Elevator Buckets. 

Avery Stamping Co., Cleveland................. 13 
Emery Wheel Dressers— 

W. W. Brishen, Cleveland........ cccccccccscsseeee 22 


Emery Wheel Machinery— 


J. Wendell Cole, M. E., Columbus, O., or 

Chicago, Il 2 

W. F. & John Barnes’ Co., Rockford, Ill... 22 
Engravers and Electrotypers— 


weiepee Electrotype & Engraving Co., 
URINE <2. cad sta ca capa us edaGhasheanheaasenn a 
Murray & Heiss, Cleveland.. oe 2 
Union Electrotype Foundry, Cleveland.. - 2 
Engines (Steam) 
ai Manufacturing Co., Cleveland. oa 
. H. Jones & Co., C eveland.........00-. 22 
ices ern Parte Co., Indianapolis, I d. 16 
The Westinghouse Machine Co., Pitts- 
Os) MRE RH a Re ae y 
Geo. orthington Co., Cleveland... 
Cleveland & Hardwick,Erie, Pa... 
{28 Leffel & Co., Springfield, O.... 
m Tod & Co., Youngstown, O... 












Skinner Engine Co., Erie, P@.........c....sseee 
Engines (Gas)— 
Schleicher, Schumm & Co., Philadelphia, 
Pa. and Chicago, ME isetanknesduciiniaadsXasnaonacas 22 


Van Duzen Gas Engine Co., Cincinnati, 
oO 


Engines (Hoisting)— 

John FP. Byers, Ravenna, O........cccssseccsrccces 23 
Engineers’ Specialties— 

Crescent Manufacturing Co., Cleveland... 20 


*Curtis Regulator Co., Boston, Mass......... II 
Standard Regulator Co., Buffalo, N. Y...... 23 
Ejectors— 
James Jenks, Detroit, Mich...................006 16 
Fans— 
*Akron Heating & Ventilating Co., Ak- 
STD akcshchahibnns \annadesanekbabinacheibiastscdisantdanis I5 


Flue Cleaners— 
Crescent Manufacturing Co., Cleveland 20 





Yor Sale— 
Foundries, Furnaces, Machinery, etc........ 20 
Files, Makers of— 
Reynolds Bros., Columbus, O.... 
A. & H. Gough, Cleveland....... 
Forges— 
Buffalo Forge Co., Buffalo, N. Y............... 
Cleveland City Forge & Iron Co., Cleveland a 
Foundries— 
Bowler & Co., Cleveland.............ss0s000+: s&s - 
Fs daa & Boggis Found 
Curry & Co., Meadville, 
Thos. D. West. Foundry Co. Cleveland..... 19 
Feed Water Heaters— 
——— e. Bierce Manufacturing Co., 
EIN Ul dnchevigesiqieaceaneenanedbibianuiebiesvanmenss 24 
Lardla aw & , ne Co., Cincinnati, O 
Armstrong Bros., S$ rin field, O.. ose 
E. H. Jones & Co., Cleveland..........cccccscsees 
Cox & Morrison, Wheeling, W.Va 


Foundry Cupolas— 








Victor Colliau, Detroit, Mich............... coore 16 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... II 
Galvanizers. 


Avery Stamping Co., Cleveland................. 13 
Gas and Gasoline Stoves— 
Schneider & Trenkamp Co., Cleveland...... 14 
Gear Cutters— 
wejseet, Cunningham & Co.,Philadelphia, 
a 


Hangers— 

S.C. Tatum & Co., Cincinnati, O............. 19 
Hard ware— 

W. Bingham Hardware Co., Cleveland..20 & 19 





Geo. Worthington Co., Cleveland.............. 
Bronson Supply Co., Cleveland......... Maceededs 4 
Hot Air Furnaces— 
Beecheer Furnace Co., Cleveland............... 21 
[ron and Steel Rooting— 
Sykes Iron Roofing Co., Niles, O............... 2 
es Iron Roofing Co., a 
- 23 

gar ~~ ‘Roofing’ Co., Cleveland .. 23 

ndard Iron Co., Brid; geport, O...........00. 23 
Seaeees Manuibeturtar Co. om 23 
W.G. Hyndman & Co., Cincinnati, Qaivccons 23 
W. J. Burton & Co., Detroit, Mich............ 23 


Kanneberg Roofing Co., Canton, O.....cc0: 23 
*Merchant & Co., Fhiladelphia Pa............ -- 


Iron (Malleable)— 


Sweet & Clark Co., Marion, Ind................. 17 
Iron Ore, Bar and Pig Iron— 
Dalliba, Corrigan & Co., Cleveland............ 17 


Tuttle, Oglebay & Co., Cleveland 
J. H. Outhwaite & Co., Cleveland................ 





Condit-Fuller Co., Cleveland, O................. 
Pickands, Mather & Co., Cleveland....16 & 17 
Bi. TN. EST) & Co., Cleveland... .cccocsseccses 17 
_ E.C. Pope, ee 17 
Illuminating Apparatus— 
Wheelock & Crichton, Chicago, II1............ 13 
Lath Mills— 
D. S. Abbott, Olean, N. Y....... iieenbesananse wus BE 
Lumber— 
Martin & Barris, Cleveland....... aepaanebaanelie 20 
Lathes— 
Sebastian, May & Co., Cincinnati, O.......... 18 
H. E. Shepard, Cincinnati, _ 16 
*Lodge, & Davis Machine Tool Co., Cin- 
RN nd salad cosa taabuencyscnicameamncseets _ 
Lifting Jacks— 
F. M. De Weese, Chillicothe, O.............c00 2 


Mantels, Grates, Etc.— 
Conger & Collins Mantel Co., Cleveland... 24 
Manufacturing Sites— 


Chas. G. Eddy, Roanoke, V2...........ccccccse+. 12 

*Muncie Natural Gas Land Improvement 
ic, RUNNION: MIREEE pon csc cccnccaaneds dasenacssesunsesie II 

East Chattanooga Land Co., Chattanoo- 
oa, Tenn ..... penespnsimeresadeananesscesesandpescescesce 20 


Mining Machinery— 
Webster, Comp & tame Machine Ca, 
Akron, Orescs ee cccccvccccccovcccccsccsee 18 
Machinery (Foot Power) 
W. F. & John Barnes’ Co., Rockford, Ill... 22 
Machine Shops— 
Webster, Camp, & Lane Machine Co., 


FREE RI eS ERE ERE ES Ree aaa 20 
Machinists’ Tools and Supplies— 

Parkin & Bosworth, Cleveland............ 20 & 24 

Garvin Machine Co., New York............. coos 14 


Office Furniture— 
Burgess & Fish, Cleveland..............cesssssse 21 
Oil Fuel Process— 


Aerated Fuel Co., Springfield Mass............ 19 
Patents— 
Osborne & Co NN SDR BL STEER OPE 3 


Plumbers and Steam Fitters— 
Ohio Heatinn, Plumbing & Mnfg. Co., 


GUE IEE sic cucnsasavacsntasauanaastbsantaenicesssesaess 14 
Pumps (Steam)— 

KR. H. Jones & Co., Cleveland................sccces» 22 

Laidlaw & Dunn Co., Cincinnati, O.......... 22 


Hamar Foundry & Machine Co., Hamar, 


Rumsey & Co., Seneca Falls, N. Y.... oer 
Van Duzen & Tift, Cincinnati, O............... 


Pipe Coverings— 





A. Wyckoff & Son, Elmira, N. Y.............. 16 
Planers— 

Parkin & Bosworth, Cleveland............ saaake 24 
Post Hole Augers— 

*J. H. Osborne & Co., Union City, Ind...... 20 


Punching and Shearing Machine— 
Williams, White & Co., Moline, II1........... 18 
Pulleys— 


Geo. Worthington Co., Cleveland ............ 
S.C. Tatum & Co., Cincinnati, O..... 


Printing Inks— 





Ault & Wiborg, Cincinnati, O.................. 13 
Paint— 
Iron Clad Paint Co., Cle eland, O... ooo 32 


Nubian Iron Enamel Co. , Chicago, 7. 31 





Perforated Sheet Metal— 


Harrington & King Perforating Co., 
NEN EL Ti cis obs devdaueuelehddenieoetserseisees tes 13 


Kolled Steel— 
Wilmot & Hobbs Mfg. Co., Bridgeport, 


ENIsndDabéadcves weouynoccoderbesna temneidatsosseneseeoree 24 
Railroads— 
SEE OEEEIR, MEU, ves sseniesnsnanimnensicatinns wcceccee BI 
Railway Supplies— 
ake I  ) 13 
Cleveland City Forge & Iron Co., Cleve- 
Ni osar tid uipikhinbeseuidemsniadesinverdinsautnioeensiie 23 
Rivets— ° 


Forest City Machine Works, Cleveland..... 1 
Steel Rails, Blooms and Billets— 

Cleveland Rolling Mill Co., Cleveland....... 17 
Steam Heating Apparatus— 

*Curtis Regulator Co., Boston, Mass......... II 
Steam Boiler Inspectors— 


Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Conn........cccccseeses 19 


Steel Stamps and Stencils— 
J. H. Fleharty & Co., Cleveland.........000..... 20 
Saws— 


Detroit Saw Works, Detroit, Mich............ II 

Peter Gerlach & Co., Cleveland................. 21 
Shapers— 

*Lodge & Davis Machine Tool Co., Cin- 

Ms Wilivens dns avcectucsacatseuscosnecasuce avbnecnsyis = 

Sheet [ron— 

Cleveland Rolling Mill Co., Cleveland....... 17 
Sheet Steel— 

Standard Iron Co., Bridgeport, O............0. 23 


Steel Castings— 
ad Steel Casting Co., Philadelphia, 
brovewwbensieweseiesievsssspveeseeube'<ecese II 
distea of Sheet Metal— 
Avery Stamping Co., Cleveland.................. 13 
Tinning Steel, Etc. 





Avery Stamping Co., Cleveland................. 13 
Twist Drills— 

Cleveland Twist Drill Co., ee. ipvepanee 24 

*Standard Tool Co., Cleveland.. scien = 
Turnbuckles— 

= City Forge & Iron Co., Cleve- 

Geeta ren Wal Goo aeaall toa 


Tackle Blocks— 

Fulton Iron & Engine Works, Detroit, 

Pia ceatcsitanc tis pdiecesacs vas ux vacuestaenebiicesddosen:ssees 24 

Type Founders— 

Franklin Type Foundry, Cincinnatj, O... 21 
Wheelbarrows and Trucks— 

Grant MNS, BETOR, Oiiicc..occcccesecsisesssecss 

Lansing Wheelbarrow Co., Lausing,Mich . 
Window Blinds— 

Hartman & Durstine, Wooster, O............. 16 
Wire Goods— 

PP, POWER Ge Co, TOIGED, Dioniccncsncacsccccnsccsss 20 
Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 16 
Wire Screens— 

E. T. Burrowes & Co., Portland, Me......... 15 


Wood-Working Machinery— 





Standard Mfg. Co., Mt. Carmei., Ill 
Indiana Machine Work, Ft. Wayne, Ind 








For Sale. 


NE OF DUNN’S HOISTING MACHINES, 

with over 40 feet of chain. Good as new; 

capacity, 600 lbs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 





Wanted, 


NA WELL EQUIPPED MACHINE SHOP, 
I some light machinery to build; also light 
joobing and model making. Correspondence 
solicited. Address A. H. ANTHONY, Jewett 
City, Conn. 





At East Chattanoo- 


ga, adjoining CHAT- 
TANOOGA, TENN., 
| the Hub of the South 

i 


and centre of coal anc 


iron industry. 
Wanted | Population in 1880, 
| 13,000; 1885, 25,000 ; 
| 1889, 55,000. Cheap 


iron, coal, wood, and 
labor. Low taxes. River front. Nine’ rail- 
roads, more building, giving cheap railroad, 
and water transportation in all directions. 
Climate, water supply, and drainage unsur- 
passed. Free sites and other inducements to 
manufacturers. 
For full particulars, address 


EAST CHATTANOOGA LAND CO., 
Chattanooga Tenn., 
or L. B. RUSSELL, Sec’y, 
96 Summer St., Boston, Mass. 








THOMAS P. SIMPSON, Wash- 

ington, D. C. . No attorney’s 

fee until Patent cbtained. 
Write for Inventor’s Guide. 





4 Don't be Deceived. 

ll neers The Cyclone Steam Flue 
Cleaner is the only Cleaner 

made giving steam a spiral 


motion the entire length of the tubes. 
CRESCENT MFG CO., Cleveland, 0. 





CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


T[\HE UPSON NUT CO, Manufacturers of 
Nuts, Washers, Carriage, Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 














Carriage Bolts. 


r las ~ COLWELL & COLLINS NORWAY 
OL,T CO., manufacturers of Philadelphia 
Gecaas and Tire Bolts. 











Coal, Iron and Ore. 


ICKANDS, MATHER & Co., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 








Foundries. 


OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kinds of casting. 9 Winter. 


VAYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65to73 Central Way. 




















Hardware and Iron. 


Vy M. BINGHAM HARDWARE Co., yee @ 
Hardware, Iron, Nails and Metals, 148 
and 150 Water St. 
by oe AND ROLLING MILL CO., manu- 
nN facturers of Steel and Iron Wire and Steel 
re. 














Hardwood Lumber. 


ARTIN & BARRISS, dealers in all kinds 
of Hardwood Lumber. 130 Central Way. 











Machinists’ Supplies. 
| ao & BOSWORTH, g and 11 So. Water 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 











Steel Stamps and Stencils. 
Pte ae J. H. & CO., Rubber Stamps, 


Seals, Stencils, Automatic Check Pnnches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


Ms ‘IL, J. C. CO., Steam Boilers, Heavy 

: Sheet Iron Work, &c. Repairing prompt- 

ly executed. 

\ EBSTER,CAMP& LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 


























Alliance, O. 





LLIANCE STE AM BOILER WOKS, Wm. 
Murphy, Prop’r, manufacturer of all 
kinds of Steam Boilers. 





Meadville, Pa. 





3] GORY & CO., general jobbers in Castings 
of all kinds. 








Youngstown, O. 





ES TERPRISE BOILER CO., Steam Boilers 
Stacks, Sheet Iron and Plate Work, oii 
and Water Tanks. 


THE GEM POST HOLE AUGER, 


— LATEST AND BEST 


on themarket. This 
Auger 








Bores Rapidly 





AND IS 


Easily Operated. 


It will open wide when 
dumping the dirt, which 
may be entirely removed 
from the hole, whether 
wet or dry,fine or coarse, 
by closing blades. 


Send for Price List and 
Circulars. 


J, H. OSBORNE & CO. 


Manufacturers, 


UNION CITY, IND. 








Two Books for Foundrymen. 


AMERICAN FOUNDRY PRACTICE. 


BY THOS. D. WEST. 

Treating of Loam, Dry Sand and 
Green Sand Moulding, and contain- 
ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


West’s Moulder’s Text-Book 


Being Part II of American Foundry Practice. 


Presenting best methods and original rules 
for obtaining good, sound, clean csatings, and 
giving detailed description for making moulds 
requiring skill and experience, 

Also containing a practical treatise upon the 
construction of cranes and cupolas, and the 
melting of iron and scrap steel in iron 
foundries. Either of the above books will be 
sent by mail, postage paid, $2.50. Address 


CLEVELAND PRINTING AND PUBLISHING CO.’ 
CLEVELAND, OHIO. 
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EAST HAMPTON, CT. 
We allow One Dollar to every purchaser 
sending us this advertisement. 





SU) 


Qclopadiar § 


UFACTURES AND PRODUCTS 4 
OFTHE UNITED STATES, 


° gpmprises PveryArticle made in this a 


try -Indexed and Cassified-and @ 


@ undereach article the namesand addresses @ 


* of’ * 
e THE BEST MANUFACTURERS. e 


@ Qmplete in One Royal Octavo Vol. of over 1000pp. @ 


frice inCloth,§5. in Leather$7. @ 
INDISPENSABLE e 


Invaluable as & Statistical work. ® 
- Orders received at office ofthisPaper- @ 
eceeeaeceooeeoaooee 


e 
* 
@ to Buyers of Articles inalllinesand @ 
* 
& 
* 








BURGESS & FISH, 


Successors to BURGESS BROS., 


DESKS, CHAIRS, DOCUMENT FILES, 
LETTER FILES, OFFICE 
SPECIALTIES. 

Repairing and Cleaning a Specialty. 


213 Bank St., CLEVELAND, 0. 


TELEPHONE 2329. 





FRANKLIN 


ee © Sf 


And ELECTROTYPE FOUNDRY, 
168 Vine STREET, CINCINNATI, OHIO, 


The type on which this paper is printed is 
from the above foundry.—Ep. REVIEW. 





VAN DUZEN’S 


STEAMJETPUMP 


For MILLS, FACTORIES, SHOPS, ETC. 


For Elevating and Conveying Liquids. 
For Emptyin 


Pits, Sinks, Cesspools, etc., 
and as a Fire Pump. 


10 Sizes. 87 to $75. Every Pump warranted. 
Write for Descriptive Pump Circular }q 


VAN DUZEN & TIFT, CINCINNATI, O. 





FOR THE BESTAN 
jowest PRICED | 


GANG BF ROL! pasaas 


D.S. ABBOTT. OLEAN NY. 


HMI 





Please mention this paper. 





TRAVELERS’ RECISTER. 


Standard Time. 
Erle Rallway. 
Depot, South Water Street and Viaduct. 
Arrive. Depart 





N. Y. & Pitts. Express....... ts38am *825am 
Fast N. Y. & Pitts. Express*io 55am *300pm 
Mahoning Accommo......... rf 40am 
Pittsburgh Express............ i 25pm 
Youngstown Local............. 8o5am 
Mahon’g div. & Pitts Local *I11 40am 
Mahoning Val. Accom........ 1430pm 
Pittsburgh Express............ I20pm Iliopm 
New York Express............. GOP M1 cccscoorocoess 
*Daily. tDaily,except Sunday. {Daily ex- 
cept Monday. 


Cleveland & Canton Rallroad. 
(Standard Gauge.) 

Depart for— 
Zanesville and Coshocton—6:50 a. m., 3:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., *5:45 p. m. 6:20 p. m. 
Bedford—6:50 a. m., 11:10 &. M., I:30 Pp. m., 3:00 

Pp. M1., 4:40 p. Mm., *5:45 p. m., 6:20 p. m. 10:35 p. 


m. 

Newburgh—6:15 a. m., 6:50 a. m., II:10 a. m., 1.30 
P. M., 3:00 p. m., 4:40 p. m., *5:45 p. m., 6:20 p. 
m., 10:35 p. m. 

Arrive from— 

Zanesville and Coshocton —10:30 a. m.,6:30 p. m. 

Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 

Kent—"8:10 a. m., 10:30. m., 2:35 p. m., 6:30 p.m. 

Bedford—6:00 a. m., *8:10 €.m.., 10:30 &.M., 1:05 p. 
M., 2:35 p. M., 4:15 p. m., 6:30 p.m., 7:10 p.m. 

Newburgh—6:00 a. m., 7:15 a. m., *8:10 a. m., 
10:304. M., 1.05 p. M., 2:35 p. M., 4:15 p. m., 

6:30 p. M., 7:Io p. m. 
Trains marked * run daily. 


Valley Rallway. 
For AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 


Depart. Arvive. 
Valley Junction Mail......... 7 45am *%625pm 
Marietta Express............... tirisam  f225pm 


Valley Junction Express... *415 pm *1025am 
Cleve. and Canton Express *7ospm {820am 
*Daily. ftDaily, except Sunday. 
Vu. THORNBURGH, R. A. CARRAN, 
Gen. Manager. Gen. Pass. Agt. 


Cleveland, Lorain and Wheeling. 
All trains arrive and leave the Union Depot 
ws tollows: 
Depart. Arrive. 
Wheeling Express............... 645am 655pm 
Ohrichsville Express............ 400pm g2am 
OSCAR TOWNSEND Gen. Mang’r. 





F:om Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 








aos 7 Depart. | Arrive. 
For Pittsburgh, Balti- 8 oo0a m| d5 25am 
m+ re, Washington, Phil 105pm| 1250pm 


adelphia and New York.) dit 1opm} 635pm 
8coam| I250pm 

Wheeling and Bellaire.» l1o5pm/ 635pm 
. PET 3G WE i scsiveacecccacee 

Alliance Accom. ........... | 325pm| g940am 
Ravenna Accom............ 5o00pm! 825am 


d Daily. “Except Saturday. Other trains 
except Sunday. 





From Cleveland Union Station. 








‘MtVernon-? Pan Handle Route 








Cleveland & Pittsburgh R. R. 


For Cuyahoga Fa'ls } Depart. | Arrive. 
Akron, Orrville, Mill- | 
ersburg, Gambier, Mt | 
Vernon, Columbus Xe- 
n'a, Dayton, Cincinna- } 
ti. Louisvitle, Indisnan- 
olis, St. Louis, and all } 
points in the South and } 
Southwest. J | 

| 
| 


8ioamid7o0o0am 
d 800pm| 540pm 





For Cuyahoga Falls. } 
Akron, Orrville, Mull- 
ersburg, Zanesville, 
Gambier, Mt. Vernon 
and Columbus 


ros pm 

| 

J 
For Cuyahoga ait. | 

§ 


1250pm 


Akron, Orrville, Chica- 


8ioam| s40pm 
go,and all pointsin the 935a 


325 pm) 35am 





Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Cincinnati. City 
ticket office, Weddell House corner. 





——THE-— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 


Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va.,and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 
Best Accommodations. 





Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 

A. T. WIKOFF, W. K. RICHARDS, 
Pres. and Gen. Mgr. G. P.& T.A. 








FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 


13 iezs sHorTeR BETWEEN 13 
Fort Wayne and Indianapolis, 


Than any other Route. 
QQ MILEs SHORTER AND QuicKER DOD 
BY THREE HOURS, BETWBEN 


Louisville and Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL, W. H. FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk. Agt, 


FORT WAYNE, IND. 


AY & 
RR Ne EIS 


‘204°-SUPERIOR:ST- oO: 
{EVELAN™”’ 


apege AF 






































PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line.” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South Kast. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


‘* For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The people’s favorite route I ween, {ried 
The P. & L. E. sits enthroned as queen.”’ 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 
E. HOLBROOK, A. E. CLARK, 
Gen’l Supt., G.P.& 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 











eS 











Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. ROBINSON, Receiver, JNo. J. ARCHER, 
Columbus, O. Gen’l Pass. Agt 


THE MOSHER 
= Lifting Jack, 


NINE SIZES 


Ranging in capac- 
ity from 


6 to 20 Tons. 


F. M. DE WEESE, 


Manufacturer, 


CHILICOTHE, Ohio. 









THE BEECHER FURNACE C0., 


MANUFACTURERS OF THE 


Beecher Warm Air Furnace. 


Burns Hard Coal, Soft Coal, Coke or 
Natural Gas. 


n 





Heating and Ventilating Engineers 
Estimates Furnished on Application. 





Office, 116 Viaduct. Works, Elm St., 
CLEVELAND, OHIO. 


¢@ Send for catalogue and discounts. 





THE FAVORITE 


—AND— 
PICTURESQUE ROUTE 
—TO— 


New York, Boston 
/ and the East. 


The shortest anc 
quickest Route to Pitts- 
burgh, Washington anc 
Baltimore & the South 
east. 


New Central Depot So. Water St. and Viaduct 








Depart. 






No. 62, Accommodation...... t 605am 
No. 72, New York Express......... 8icam 
No. 72, Fast Pittsburgh Express. *S8ioam 
No. 64, Fast Pittsburgh Express.........%* 300 pm 
No. 66, Mantua Accommo.................. * 420 


a 420pm 
No. 68, New York Vestibule Limited.* 8 30 pm 
No. 70, Pittsburgh Local Express...... *I1 25am 
No. 74, Pittsburgh & Youngst’n Ex...t11 00 pm 


No. 65, Fast New York Express......... *IloI5am 
No. 61,N. Y. & Pittsburgh Express...* 715a m 
No. 71, Leavittsburg Local.. 
No. 67, Pittsburgh Express. 
No. 63, New York Express.. ae 
No. 63, Pittsburgh Express................ 
No. 69, Pittsburgh Local Express...... 
No. 73, Mantua ACCOMMO............ese008 







Baggage checked through to all points Kast. 


Through tickets and information regarding 
the route can be obtained at office, 141 Superior 
street, and at Depot N. Y., P. & O. Railroad, 
South Water street and Viaduct, Cleveland. 
A. M. TucKER, Gen. Supt., Cleveland, O. 


L. P. FARMER, Gen. Pass. Agt., New York 

W. C. RINEARSON, Ass’t G. P. A., Cleveland, O. 

M.L. Fouts, City Pass. and Ticket Agt., 141 
Superior st., Weddell House, Cleveland, O. 


Wheeling & Lake Erie Railway. 


THE NEW THROUCH LINE 


BETWEEN 
TOLEDO 
—AND— 
Bowerston, Pittsburgh, Marietta. 


THROUGH COACHES 


BETWEEN 
Toledo & Marietta. 
Through Sleepers Between 
PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 





Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


A. G. BLAIR, 


Jas. M. Hau, 
Traffic Manager. 


Gen’! Pass. Agent. 


- 





ESTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leon- 
ard streets. 


Cleveland, O., U. 8. A. 
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NDENSING OR 
COMPOUND. aensine ce WESTINGHOUSE NEW YORK, 17 Cortlandt Street 
16 Sizes, 6 10500 8. PF. Not yet equaled by any form of Engine for PITTSBURGH, bie , 


HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. 13 Sizes in Stock. 


5 to 250 H. P. 
3,000 in use in all parts of the Civilized World. 


JUNIOR, 6 Sizes in Stock, 5 to 50H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
Well Built, Economical, _ Reliable. Over 300 soid the first year. 


All {he above built girigtly t0 Gauge w with Interchangeable le Parts 











PITTS 


sT. 
Siti NORTH FOURTH ST., 
, WESTINCHOUSE, CHURCH, KERR & CO. 
SALT LAKE CITY, 250 S. Main St. t J 








CHICA Street, 
SHICADELPHIA, dos Chestnut St. M. BR. 


LOUIS, 


ucklé, Jr. & Co. 


BUTTE, MONT. ’ E. Granite St. achinery Co. 
SAN FRANCISCO, 21 and 23 Fremont 8t., .. . Lacy Co. 


TheWestinghouseMachinelo Reyes aeereeentos mn 


URGH. PA.U.S.A. 


DALLAS, TEX Imp. & Mch. Co 
CHATTANOOGA, TENN. . E. James & Co, 








WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. 








Hydraulic Cranes and Accumulators. 
@@ Heavy special machinery generally. Send for illustrated catalogue. 





STEAM ENGINES, to'puianttodzl tags 
3 to 26'Horse-Power. Illustrated pamphlet free. Address 


JAMES LEFFEL & CO., 


300 Lagonda Avenue, . . SPRINGFIELD, O. 





HEADQUARTERS 


—Fror— 


WOOD SPLIT PULLEYS. 


A large stock of the 


MEilburnr. 
Best in the Market. 


Engines and Boilers, Shafting and Hangers, 
Mill Supplies, Etc. Estimates given 
on Electric Light Plants. 


THE GEO. WORTHINGTON CO., 


59 and 61 St. Clair Street, 
CLEVELAND, O. 













DERRICK POWERS, 
DERRICK FEET, 
STEAM PUMPS, 


Hoisting 
Engines, 


General Machine and Foundry Work. 


MARIETTA, O. 


Works: 
HARMAR, O. 


CLEVELAND: HARON 











GINE WORKS a 


» Pe STEAME 
9 ER ie ENO weH Simonet 


= ,PENN*® 














Sh OVER 3400 WN USE. 


LMM kunthwes ¢PORTABLEASTATIONARY =| 


> ENGINES-~BOILERS 


SEND FOR CATALOGUE. 
NEW YORK and NEW ENGLAND OFFICE: 








-~ SEND FOR: 
_CIRCULAR. 3 


‘PUMPS OF EVERY \ ¢ 
(G OESCRIPT! Sn) CIN GINNATI, 





Otto Gas Engine Works, 


SCHLEICHER, wanaeng & CO., { Ehitedetphis. 


dorizontal OTTO Gas En 
Vertical O nro Gas Engines 
Twin Cylinder OTTO Gas Engines. 
‘ombined OTTO Gas Engine Pum oe. 
Combined OTTO Gas Engine Dynamos. 


SIZES: 1, 2, 4. 7, 10, 16, 26 AND 60 HORSE-POWER. 








LE Mationtic. Bote R WoRKS: 
}LERS 


ri USSES, RLAST Fieeiel 
Roof ROLLINGMILL WORK. * 


: or pc's ; 
‘W™B.POLLOCK XC YOUNGS TOWN, 0. 





















SARNES’ PATENT | Barnes Water Emery Tool Grinder. 
UPRIGHT DRILLS, Has no Pumps. 


20 to 32 inch swing, with No Valves. 
both worm and lever feed, 


te No piping to sup- 
self-feed and back geared ply it with water. 


Barnes’ Patent Engine) 1t has nothing to 
get out of order;is 
Lathe, get out ready for 

15 inch swing, 6 foot or 8 USe- 
foot bed. |It isas easily man- 












They have ce suite. It will be 
not found in other ma- sold subject to ap- 
chines in this line. | proval, 


It will pay parties desiring to purchase or know more about these ma- 
hines to send for full description and prices to 


W. F. & JOHN BARNES’ CO., 827 Ruby St., Rockford, III. 


E.H.JONES &CO., 


223 and 225 River St., CLEVELAND, O. 


ENGINEERS +> CONTRACTORS. 


Steam Plants complete, including 





VAN DUAZEIN 
GAS & Ser ENGINE 


OPERATED with COAL 
and OTHER MANUFAC- 
TURED GASES AND 

















Pumps, Heaters, Engines, Boilers, etc. GASOLINE. 

W. W. BRISBEN’S Patent Emery Wheel RELIABLE AND 
Dresser, Malieable Handle, White ECONOMICAL. 
Hard Cut- a ai 

ters, Brass on Fully Warranted 


Beari ngs. 
Warranted 
Price $3.00. CLEVELAND, OHIO O &. A. 


VAN DUZEN 
Gas & Gasoline Engine Co. 
34 E. 2d St., Cincinnati, O. 














~~. 2 D oe, 










True IRON Trappe Review. 


tS ce) Et - e—  — - coke) ai ici 
copRUlGATED SPE (SIDING, wo'cre™>+ WG HYNDMAN & CO.*SiA" 


| CORRUGATED TRON ate ingle a fda 


- Curved. Wewant to mail you the Finest Roofing THE BEST ROOFING FOR CHURCHES, SCHOOLS AND RESIDENCES. 
Catalogue ever published. aa 









































| THOMPSON M’F’G CO., Cleveland, 0, | isisiaissceSCenSE Ses 


New York Office, H. C. Mechling, 81 and 83 Fulton street. 
Kansas City Office. A S. Chamberlin, 710 Wyandotte streeet. 
Chicago Office, J. W. Ross, 123 Dearborn street. 

St. Paul Office, Charles Nelson Supply Co., 418 Wacouta street. 











SYKES’ an Rates 
s oH an ° | 
IMPROVED TE enineaied, wel | 
Tine a 
} the Wena ‘ oth sides 


ows 


QILlVNNYUoOd 


by ok 4 with the Best 
ze: MONS | Aen of Paint and 
SYKES IRON ROOFING CO., NILES, OHIO. 
Send for Circular and Price List, and mention this paper. 









PRESSED WROUCHT IRON OPEN TURN BUCKLES. 
BEST 


Ano 
OHEAPEST. 


The list retail price of this Buckle {s less than one-half the wholesale MANUFACTURED BY 
price of inferior goods when we commenced to manufacture, and W ™ J ? B U RTO N & CO "7 


dealers, even in small towns, find it profitable to carry a stock to sell with fron for tie rods. SUCCES“ORS TO 
CLEVELAND CITY FORGE & !RON CO.. CLEVELAND. OHio. THEDETROIT METALLIC SHINGLE Co,. cor. State and Park Place, Detroit, Mich 


Soft Steel Plates and Sheets, 


CORRUGATED ROOFING 























a Galvanized Iron. Patented Leveled Sheet. 
JAEATING FURNACES, HAND BLOWERS) a ¥ 
a AND BLACKSMITH DRILLS. 


=n Kees |THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 

















‘The Kanneberg Roofing Co., Canton, O., 
(The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF 











THE KANNEBERG PATENT CORRUOCATED IRON- 
ai (Four Sizes of Corrugations.) 
LATHES IMFBOVED ifft iCrimped Edge Iron Roofing and 








FOLDED LOCK SEAM hij 


StrictlyGenuine Steel Roofing HQ 


WRITE FOR CATALOGUE, PRICE 





Siding, Beaded Iron Siding and 
wen ceiling, Water Proof Bullding 
Paper, Ready-Mixed Paints, Ktc, 


LIST AND SAMPLES. 













GARR YS 
PATENT 


meee HERCULES POWDER: 











“ a =) = —— 
| i. Doone! 
? 2 3 GARRY IRON ROOFING COMPANY, 
ma- g 5 The Largest Manufacturers of Iron Roofing in the World, 
WW @ & MANUFASTURERS OF ALL KINDS OF 
° 9 ' fron Reufing, Crimped and Corrugated Siding, tron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
tron Ore Paint and Cement, 
- Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, OHIO, 
GINE 6 Send for ciroulare and price st Yo A 
NUFAC- ba. nown to the Arts. c 0.c b 
So AMBRI iM .. Cambrid : 
| = POWDER, FUSE, CAPS, DCE ROOFING CO., Cambridge, O.. 
. 7 . . ctu ° 
AND ea. in : Electric Mining Goods, } Plain, Rolled, Crimped 
. Xs ‘ oad ‘ Edge, Corrugated and Bead- 
ranted Tin cuEaT FONE awbmncr” AND ALL Zoovs ron syoa uasrino , OROWLS PATENT STANDING JRRRBSSSA gp sacs 
Ee ANNIHILATOR, —-HERCULES' POWDER ‘company, REI rnc srceu 1 srccutry 
noati, 0. J. W. WILLARD, Manager. Mamjsend for Descriptive 








Catalogue. 
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THE KIDDER stioe en Ae 


BATAPAIL 20.78, “REREUED JUCY B78 


~ 









NO RON RAIL. 


Cannot be thrown off the track. 


Can be put up in less time, runs with less noise 
and as easily as any other Hanger made. 


Ask your jobber for them, and if he “cannot ‘sup- 
ply you, address 


The Taylor & Boggis Fdy. Co., 


CLEVELAND. OHIO. 





S'OCi.W7 ESL. L.’Ss 


PATENT LIME-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only lime-extracting Heater that will prevent scale in 
steam boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 





A Sy: of f 


ee Pytis ' 





This cut is a fac-simile of the appearance of a No. 5 Heater at 
work on ordinary lime-water when the door was removed, 
after the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES. 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 








OLD 
1874. 





sm ron cece, Gop, Lake & Kirtland Sts, Cleveland, 0, wan rx nscoos 


CLEVELAND TWIST DRILL CO., 


A NEW INVENTION. 


SURE GRIP STEEL TACKLE BLOCK 


HALF THE COST of hoisting ; 
saved to machinists, builders, con- i 
tractors, butchers andothers. Ad- | 
mitted to be the greatest improve- 
ment ever made in tackle blocks. 

The cheapest in the market. Sent ' 
on trial. Write for catalogue. | 


Fulton tron & Engine Works, 
17 Brush St., Detroit, Mich. 
Established 1852. 


RELIABLE 
isso. 











The Kilby Manufacturing Co, 


CLEVELAND, 0. 


Recent extensive additions to 

our Shops and Machinery makes 
our Plant one of the largest and 
best equipped in the country. 
We are now prepared and have 
facilities for ge | Foundry and 
* Machinist work of every descrip- 
- tion. Shall be glad to furnish 
estimates on application for En- 
gines Boilers and other heavy 
machinery 









C. H. COLLINGs. C. H. PRITCHARD. 


THE 


CONGER & COLLINGS MANTEL CO. 


Wood Mantels, Tiles and Grates, 


CAS FIXTURES AND ELECTROLIERS, 
WROUCHT IRON SPECIALTIES. 
217 to 223 Euclid Avenue, CLEVELAND, 0. 


Gray Planers 


a4’, 36°, 32°, 36, 42” and 56’. 
Any length of bed. Address 


Parkin & Bosworth, 


CLEVELAND, OHIO. 


REYNOLDS BROS., 


MANUFACTURERS OF 


Hand Cut Files 











‘TOLEDO 


WIRE & IRON WORKS, 


Manufacturers of 


AND RA 2 at 
ad SPs Brass and Wire Railings, 
We solicit the commercial . . 
trade only. Wire and Iron Fencing, 


Roof Cresting, 
Wire and Iron Window Guards, 
Stable Fixtures, 


183 & 136 N. Water St., 


COLUMBUS, OHIO. 





And Builders’ Wire and Iron Work of every 
Description. 


F. POWELL & CO., 


TOLEDO, OHIO. 


Old Files Recut and 
Warranted Superior to 
any Machine Cut and 
Lead Tempered in the 
market. Send for price 


- — = | Lhe Hart or Detroit 
iL ECT ROTYPE 














» WHEELS AND MACHINERY, 
i. WENDELL COLE, M.E., 


Box 152, CHICAGO. ILL., 
or Box 84 COLUMBUE, O. 





‘eek NCRAVING CO. 


LITHOQCR APH 











THE WILMOT & HOBBS M’F’C CO. 


MANUFACTURERS OF ALL GRADES 


COLD ROLLED STRIP STEEL, 


BRICHT smooTH SURFACE AND EVEN GAUCE aso. ANNEALED. 


COILED IN UNEXCELLED 
100 To 300 FEET FOR 
LENGTHS 


DRAWING PURPOSES 
OR 


STRAIGHTENED 
AND 


Cut in SHORT 
PIECES. 


KEYS, 
Parts OF SEWING 
MACHINES, &C. 
SHEARED TO WHERE A 


Exact WIDTH AS Goov SURFACE 


NARROW AS FOR 
ONE QUARTER ; PLATING, &C. 
INCH, A CRAWN STEEL SHELL.. IS DESIRED. 





GRDERS FILLED PROMPTLY. LARGE STOCK ON HAND 
OF PARTLY PREPARED C. R. STEEL. 


BRIDCEPORT, CONNECTICUT, U. S. A. 


Lodge & Davis Machine Tool Co., 


CINCINNATI, OHIO. 


8217" Engine Lathes for tool roomsa specialty. 
Every lathe complete with taperattachment. Com 
pound rest, 1 5-16” hole in spindle, etc. 


PLEASE MENTION THIS PAPER. 













15” CRANK SHAPER. 
Manufacturers of Cabinet Turret, Fox 
: I Monitor, Square Arbor, vurees Chucking. 
a : and Hand Fox Lathes, Valve Miljers, Coc 
15X6 FOX MONITOR. Grinders, Slide Rests. Etc. 


NEW YORK: 64 Cortlandt st. BOSTON: 23 & 25 Purchase st. CHICAGO: 68 & 70 So. Canal st. 
* USE THE BEST. “&* 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 


A Thoroughly Reliable and Simple Boiler Feeder for Station- 
ary, Marine and Portable Boilers. 
POINTS TO BE CONSIDERED. 


They have igad) two i, al to operate, only one after 
water valve is adjusted. The uire no watching, as they 
RESTART AUTOMATICALLY if Led is broken. They lift 18 to 
20 feet, and hot Soee don’t affect them. They work from 
25 to 135 and 160 ths. pressure on water at natural tempera- 
ture. The working parts are interchangeable and can be 

taken from Injector without any tools or breaking con- 

nections. 

Send for circular, price list and discount. 


PENBERTHY INJECTOR CO. 


DETROIT, MICH. . 
C. H. PRESLEY & CO., Agents, Cleveland, 0. ‘ih 
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